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Abstract 


A  comprehensive  listing  of  ground-based  cosmic-ray  detectors  in  operation 
from  1932  through  1971  has  been  assembled  and  the  pertinent  information  and 
data  availability  of  each  sensor  is  given.  The  cosmic -ray  instrumentation 
cataloged  consists  of  neutron  monitors,  muon  detectors  and  ionization  chambers. 
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Ground-Based  Cosmic-Ray 
Instrumentation  Catalog 

1.  INTRODUCTION' 

A  survey  of  ground-based  geophysical  sensors  was  conducted  in  1969  by 
Working  Group  3  (Interplanetary  Disturbances)  of  the  Inter-Union  Commission  on 
Solar-Terrestrial  Physics  (IUCSTP).  The  results  of  this  survey  indicated  that 
most  of  the  researchers  in  this  area  desired  specific  summary  information  on 
various  ground-based  detectors  and  observations  in  the  following  order  of  prefer¬ 
ence: 

(1)  Cosmic-ray  detectors 

(2)  Riometers 

(3)  Geomagnetic  field  detectors  and  measurements 

(4)  Ionospheric  observations 

(5)  Solar  observations 

(6)  Auroral  observations. 

As  a  result  of  this  survey,  Panel  G  (Ground-Based  Networks)  of  Working 
Group  3  was  requested  to  compile  a  comprehensive  listing  of  ground-level  cosmic- 
ray  detectors.  This  completed  list  includes  319  detectors  both  presently  in  opera¬ 
tion  and  those  which  have  ceased  operating  during  the  period  1932  through  1971. 

A  summary  of  the  status  and  type  of  detectors  included  in  this  catalog  is  given  in 
Table  1. 
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Table  1.  Summary  of  the  Status  and  Type  of  Cosmic-Ray  Detectors 
Included  in  this  Catalog 


Type  of  Detector 

Number 

Detectors  in  Operation: 

IQSY-NM-64  Neutron  Monitors 

52 

IGY-type  Neutron  Monitors 

33 

Muon  Detectors 

52 

Underground  Muon  Detectors 

16 

Ionization  Chambers 

15 

Miscellaneous  Equipment 

1 

Total  169 

Detectors  no  Longer  in  Operation: 

• 

IGY-type  Neutron  Monitors 

62 

Muon  Detectors 

67 

Underground  Muon  Detectors 

4 

Ionization  Chambers 

15 

Miscellaneous  Equipment 

2 

Total  150 

2.  PROCEDURE 

When  work  on  this  catalog  was  started,  it  was  planned  to  include  only  detectors 
which  had  been  in  operation  at  some  period  of  time  since  the  International  Geo¬ 
physical  Year  (1957)  through  1970.  Initially,  the  World  Data  Centers  were  con¬ 
sulted;  it  was  found,  however,  that  none  of  the  World  Data  Centers  contained  a 
complete  comprehensive  listing  of  these  detectors.  Furthermore,  they  encouraged 
and  supported  this  type  of  survey  to  update  their  own  records.  Accordingly, 
questionnaires  were  distributed  to  the  known  principal  investigators  of  all  cosmic- 
ray  detectors,  and  assistance  was  requested  from  many  of  these  for  help  in 
locating  missing  information. 

Owing  to  the  large  amount  of  time  and  correspondence  involved  in  checking 
and  re-checking  records  with  the  pi  incipal  investigators  and  the  World  Data 
Centers,  an  early  completion  of  this  catalog  was  not  possible.  As  the  work  pro¬ 
gressed  it  was  found  that  information  on  many  of  *!.e  original  ionization  chambers 
in  operation  prior  to  IGY  was  being  obtained,  and  accordingly  this  listing  was  ex¬ 
tended  backward  in  time  to  1932.  Subsequent  de»ays  and  the  changing  status  of 
many  detectors  in  1970  and  1971  made  it  advisable  to  update  the  entire  listing 
through  December  31,  1971. 


3 


As  information  on  each  detector  was  obtained,  it  was  compiled  in  a  standard¬ 
ized  format  and  returned  to  the  principal  investigator  for  checking  and  correction. 
This  process  was  repeated  in  January  1972  in  an  effort  to  update  the  entire  listing. 
This  compilation  reflects  the  known  status  of  all  cosmic-ray  detectors  as  of 
December  31,  1971.  Any  known  or  expected  changes  between  January  1  and  June  1, 
1972  have  been  given  under  the  comments  section  of  each  individual  listing. 

3.  suvni  un  i.istim;  ok  cosmic-ray  stations 

Table  2  is  a  summary  listing  of  the  cosmic -ray  stations  and  detectors  de¬ 
tailed  in  this  catalog.  This  list  includes  the  preferred  station  name,  as  specified 
by  the  principal  investigator,  the  geographic  coordinates,  the  altitude  in  meters, 
the  vertical  cutoff  rigidity,  and  the  type  and  number  of  detectors  at  each  station 
both  in  operation  as  of  December  1971  a.  j  those  for  which  operation  has  ter¬ 
minated.  'The  vertical  cutoff  rigiditi?'  have  all  been  calculated  using  the  trajectory¬ 
tracing  procedure  described  by  Shea  et  ai  (1965).  To  ensure  consistency,  the 
Finch  and  Lea  loti  (1957)  sixth-degree  internal  geomagnetic  field  representation, 
Epoch  1955.  0,  was  utilized  for  these  calculations.  Since  many  stations  are  known 
by  more  than  one  name,  Table  3  lists  alternate  station  names. 

I.  RKrCllil’TION  OK  DKTKCTOIt  LISTINGS 

The  individual  descriptions  of  the  various  cosmic-ray  detectors  have  been 
divided  into  -.vo  principal  groups;  those  in  operation  as  of  December  31,  1971, 
given  in  Appendix  A,  and  those  v/hose  operation  has  been  terminated,  given  in 
Appendix  B,  These  groups  have  been  subdivided  with  respect  to  the  various  type 
of  detectors  as  follows:  IQSY  neutron  monitors,  IGY-type  neutron  monitors, 
muon  detectors,  underground  muon  detectors,  ionization  chamber;  and  miscel¬ 
laneous  equipment.  During  the  final  revision  of  this  catalog,  information  was 
received  on  the  installation  and  anticipated  operation  of  muon  detectors  located 
at  Dourbes,  Belgium  and  Trivandrum,  India.  The  pertinent  information  is  given 
in  Appendix  C. 

Each  individual  listing  contains  the  preferred  station  name,  alternate  names 
if  any,  the  geographic  coordinates  in  degrees  and  minutes  if  available,  otherwise 
in  decimal  degrees,  the  vertical  cutoff  rigidity,  and  the  station  altitude  in  meters. 
The  name  and  present  address  of  the  principal  investigator  is  also  given,  or, 
whenever  appropriate,  the  name  and  address  of  a  person  from  whom  specific  in¬ 
formation  can  be  obtained.  For  detectors  presently  in  operation,  the  stni  ling 
date  is  given;  for  those  stations  where  opei’ation  has  terminated,  the  period  of 
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Table  3.  Identification  of  Alternate  Station  Names 


Alternate  Name 

Preferred  Name 

Awarua 

Invercargill 

Banff 

Sulphur  Mountain 

Belgrano 

General  Belgrano 

Bolivia 

Chacaltaya 

Cambridge  Tunnel  (Hobart) 

Cambridge  Tunnel 

Central  Geophysical  Observatory 

Belsk 

Chalais  -  Meudon 

Meudon 

C.  U.  (Cuidad  Universitaria) 

Mexico  City 

Fairbanks,  Alaska 

College 

Fort  Churchill 

Churchill 

Freiburg 

Schaiunsland 

Geopole  Station 

Thule 

Hawaii 

Haleakala 

Hawaii 

Makapuu  Point 

Hobart 

Cambridge  Tunnel 

IZMIRAN 

Moscow 

Kampala 

Makerere 

Kilembe 

Makerere* 

Laparskaya 

Murmansk 

LMSC  Neutron  Multiplicity  Monitor 

White  Mountain 

Lockheed  Neutron  Multiplicity  Monitor 

White  Mountain 

Lower  Hutt 

Wellington 

Mabashi 

Koenji 

Makapuu  Point  Solar  Observatory 

Makapuu  Point 

Massachusetts  Institute  of  Technology 

MIT 

Max  Planck  Institute 

Zugspitze 

Moscow 

Moscow  University 

Mount  Lemmon  Cosmic-Ray  Laboratory 

University  of  Arizona 

Mount  Wellington  (Hobart) 

Mount  Wellington 

Nederhorst  den  Berg 

Nera 

Norway  Station 

Sanae 

Port  aux  Francais 

Kerguelen 

Santiago 

Los  Cerrillos  Station 

Santiago 

Macul  Station 

Servico  Mcteorologico  de  Macau 

Macau 

Station  SVIRCO,  Roma 

Rome 

Stazione  de  Cappuccini 

Torino 

Syowa  Base 

Syowa 

Syowa  Station 

Syowa 

Texas  A&M  Magnetic  Spectrometer 

College  Station 

Torre  Ad&lie 

Dumont  d'Urville 

Universidad  Nacional  de  Mexico 

Mexico  City 

University  of  Leeds 

Leeds 

University  of  New  Hampshire 

Durham 

University  of  Oulu 

Oulu 

Zugspitze  Laboratory 

Zugspitze 

Zui 

Irkutsk*** 

Underground  muon  detector  only 
**  Sea  level  station  only 
<i‘:  Crossed  wide-angle  muon  detector  only 


operation  is  included.  For  researchers  interested  in  detectors  operating  for  a 
specific  time  period,  a  calendar  of  operations  is  given  in  Appendix  ID. 

The  comments  section  contains  miscellaneous  items  requested  by  the  principal 
investigator.  We  have  also  made  an  effort  to  establish,  whenever  possible,  if  the 
data  arc  deposited  in  the  World  Data  Centers.  Principal  investigators  are  en¬ 
couraged  to  routinely  deposit  their  data  into  the  appropriate  data  center;  researchers 
are  urged  to  utilize  the  data  centers  whenever  possible  The  data  centers  have  a 
working  arrangement  whereby  data  deposited  in  one  data  center  will  be  made  avail¬ 
able,  on  request,  to  the  other  data  centers.  When  requesting  specific  detailed 
information  from  a  scientist  in  the  Soviet  Union,  it  is  recommended  that  a  copy  of 
each  individual  request  be  sent  to  World  Data  Center  B2  in  Moscow.  The  addresses 
of  the  World  Data  Centers  where  cosmic-ray  data  are  deposited  are  given  in 
Table  4. 


Table  4.  Addresses  of  World  Data  Centers  for  Cosmic 
Radiation  Data 


WDC-A:  World  Data  Center  A  for  Solar-Terrestrial 

Physics 

National  Oceanic  and  Atmospheric  Administration 

Boulder,  Colorado  80302 

U.S.A. 


WDC-B:  World  Data  Center  B2  on  Solar-Terrestrial 

Physics 

Ulitza  Molodezhnaya  3 
Moscow  B-29G, 

U.S.S.  R. 


WDC-C1:  Cosmic-Ray  Group 
Institute  of  Physics 
University  of  Uppsala 
Obscrva  to  r  iepa  rken 
Uppsala,  Sweden 


WDC-C2:  World  Data  Center  C2  for  Cosmic  Rays 
Cosmic-Ray  laboratory 

The  Institute  of  Physical  and  Chemical  Research 
1-7-13,  Kaga,  Itabashi 
Tokyo  173,  Japan 
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We  have  also  included  various  publications  which  contain  cosmic-ray  data 
from  individual  stations.  World  Data  Center  C2  in  Japan  has  been  extremely  con¬ 
scientious  in  publishing  cosmic-  »\\y  data  from  the  world  network  of  neutron 
monitors  during  IGY,  IGC  and  IQSY  as  well  as  publishing  data  for  other  periods 
from  the  various  Japanese  stations.  To  avoid  repetition,  we  have  often  listed 
these  as  the  "Japanese  Cosmic -Ray  Intensity  Data  Books"  with  the  appropriate 
book  number  and  date  of  publication.  A  complete  listing  of  those  books  is  given 
in  Appendix  E.  Also  noted,  but  not  mentioned  in  any  of  the  individual  listings,  is 
a  publication  by  Bachelet  et  al  (1971)  which  contains  daily  averages  for  65  neutron 
monitors  from  1957  through  1965. 


5.  MOItll.K  SIIKVKYS 

No  attempt  has  been  made  to  catalog  the  relevant  information  on  the  many 
varied  mobile  surveys.  Three  principal  investigators,  however,  have  specifically 
requested  that  some  information  be  included  about  their  experiments. 

Dr.  Horacio  S.  Ghielmetti  has  been  operating  an  IGY -type  neutron  monitor 
(6  counters)  on  board  a  ship  in  the  southern  hemisphere  primarily  between  Buenos 
Aires  and  Antarctica  with  a  normal  range  in  vertical  cutoff  rigidity  of  10.  6  to 
0.7  GV.  The  details  and  counting  rates  obtained  on  the  first  five  voyages  are 
given  by  Ghielmetti  (1969).  Dr.  Ghielmetti's  address  is  given  under  the  listing 
for  the  Buenos  Aires  operating  IQSY  neutron  monitor  (Appendix  A). 

Prof.  Serge  A.  Korff,  whose  address  is  given  under  the  closed  College, 

U.S.  A. ,  IGY-type  neutron  monitor  (Appendix  B)  has  conducted  a  series  of  airplane 
flights  with  the  purpose  of  determining  how  the  flux  of  cosmic -ray  neutrons  in  the 
energy  interval  between  1  and  10  MeV  varies  throughout  the  atmosphere  as  a 
function  of  the  sunspot  cycle.  Details  of  their  extended  polar  flights  are  given  by 
Sandie  et  al  (1965). 

Since  May  1965  Dr.  Robert  W.  Peterson  of  the  University  of  California  Los 
Alamos  Scient;fic  Laboratory,  P.  O.  Box  1663,  Los  Alamos,  New  Mexico, 

87544,  U.S.  A. ,  has  been  flying  an  IGY-type  neutron  monitor  aboard  a  jet  air¬ 
craft  on  selected  flights.  To  date  there  have  been  approximately  30  trips  extend¬ 
ing  from  one  day  to  a  few  weeks  duration,  and  include  both  latitude  and  altitude 
surveys.  A  description  of  some  of  the  cosmic-ray  experiments  aboard  this  air¬ 
craft  is  given  by  Peterson  et  al  (1066). 

It  is  not  the  intent  of  this  catalog  to  provide  a  complete  bibliography  on  various 
mobile  surveys;  a  selected  set  of  references,  however,  is  given  in  Table  5. 
Principal  investigators  who  conduct  various  latitude  surveys  are  urged  to  keep 
the  World  Data  Centers  informed  of  their  activities  so  that  this  information  is 
readily  available  upon  request. 
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Table  5.  Selected  Set  of  References  Pertaining  to  Various  Mobile  Surveys 


Bachelet,  F. ,  Balata,  P. ,  Dyring,  E. ,  and  iucci,  N.  (1965)  The  intercalibra- 
tion  of  the  cosmic-ray  neutron  monitors  at  9  European  sea-level  stations 
and  the  deduction  of  a  daily  latitude  effect  in  1963,  II  Nuovo  Cimento, 

Series  X  36:762-772. 

Carmichael,  H. ,  and  Bercovitch,  M.  (1969)  Cosmic-ray  latitude  survey  in 
Canada  in  December,  1965,  Can.  J.  Phys.  47:2051-2055. 

Carmichael,  H. ,  Bercovitch,  M. ,  Steljes,  J.  F. ,  and  Magidin,  M.  (1969) 
Cosmic-ray  latitude  survey  in  North  America  in  summer,  1965, 

Can.  J.  Phys.  47:2037-2050. 

Carmichael,  H. ,  Shea,  M.A.,  and  Peterson,  R.W.  (1969)  Cosmic-ray 
latitude  survey  in  Western  U.  S.  A.  and  Hawaii  in  summer,  1966,  Can.  J. 
Phys.  47:2057-2065. 

Compton,  A.  H. ,  and  Turner,  R.  N.  (1937)  Cosmic  rays  on  the  Pacific  Ocean, 
Phys.  Rev.  52:799-814. 

Coxell,  II.,  Pomerantz,  M.A.,  and  Aganval,  S.  P.  (1965)  Survey  of  cosmic- 
ray  intensity  in  the  lower  atmosphere,  J.  Geophys.  Res.  71:143-154. 

D'Arcy,  R.G.,  and  MacGregor,  G.  A.  (1968)  The  Vertical  and  Omnidirectional 
Cosmic -Rav  Intensities  as  a  Function  of  latitude  ant  Longitude  for  Various 
Points  Near  the  Geographic  Equator,  l-awrence  Radiation  Laboratory, 
University  of  California,  Livermore,  Technical  Report  UCRL-50502. 

Dorman,  L.  I. ,  Kovalenko,  V.A. ,  Milovidova,  N.  P. ,  and  Chernov,  S.  B. 

(1970)  Cosmic-ray  intensity  distribution  over  the  territory  of  the  U.  S.  S.  R. , 
the  latitude  effect  and  coupling  coefficients  of  the  cosmic-ray  muon 
component  at  sea  level,  Acta  Physica,  Academiae  Scientiarum  Hungaricae, 
2j9(Suppl.  2):350-363.  (Proceedings  of  the  11th  International  Conference 
on  Cosmic  Rays,  Budapest,  1969.) 

Fukushima,  S.  and  Kodama,  M.  (1961)  Solar  modulation  effect  on  the  latitude 
dependence  in  cosmic  ray  intensity,  Sci.  Papers  Inst.  Phys.  C’.hem.  Res. 
55:37-41. 

Gauger,  J.  (1965)  Neutron  Flux  Measurements  Purine  January  and  February 
1964,  Boeing  Scientific  Research  Laboratories  (Geo-Astrophysics 
laboratory).  Publication  Dl-82-0417. 

Kent,  D.  W. ,  and  Pomerantz,  M.A.  (197 1)  Cosmic  ray  intensity  variations  in 
the  low  atmosphere,  J.  Geophys.  Res.  76:1652-1661. 

Kodama,  M.  (1959)  World-wide  distribution  of  cosmic-ray  neut.'on  intensity 
at  sea  level,  Journal  of  Geomagnetism  and  Geoelectrioity,  X:37-4fi. 

Kodama,  ,V. .  (I960)  Cosmic  rays  at  sea  level  and  the  earth's  magnetic  field, 
Sci.  Papers  Inst.  Phys.  Chom.  Res.  54:20-42. 

Kodama,  M.  (1968)  Geomagnetic  and  Solar  Modulation  Effects  of  Sea-Level 
Cosmic  Ray  Intensity,  Japanese  Antarctic  Research  Expedition  Scientific 
Reports,  Series  A,  No.  5. 

Kodama,  M. ,  and  Ohuchi,  T.  (1968)  latitude  survey  of  neutron  multiplicity 
using  a  shipborne  NM-04  neutron  monitor.  Can.  .1.  Phys.  40:S1090-S  1093. 

Miyazaki,  Y. ,  Kodama,  M.,  Suda,  II.  and  Kama ta,  K.  (1962)  World-survey 
of  the  cosmic  ray  intensity.  Rep.  Phys.  Chom.  Res.  38(No.  5):497-505. 

Nobles,  R.A.,  Hughes,  E.  B. ,  and  Wolfson,  C'.J.  (1969)  Empirical  response 
functions  fora  neutron  multiplicity  monitor,  J.  Geophys.  Res.  74:6459- 
6470.  ~~ 


Table  5  (Contd. )  Selected  Set  of  References  Pertaining  to  Various  Mobile 
Surveys 


Pomerantz,  M.  A. ,  and  Agarwal,  S.  P.  (1962)  Spatial  distribution  of  cosmic  ray 
intensity  and  geomagnetic  theory",  Phil.  Mag.  7:1503-1511. 

Pomerantz,  M.A.,  Potnis,  V.  R.  and  Agarwal,  S.V.  (1960)  Cosmic  ray 
investigations  with  an  airborne  neutron  monitor,  li  Nuovo  Cimonto,  Series 
16:463-475. 

Pomerantz,  M.A. ,  Potnis,  V.R.  ,  and  Sandstrom,  A.  E.  (1960)  The  cosmic- 
ray  equator  and  the  earth's  magnetic  field,  J~.  Geophys.  Res.  65:3539-3543. 

Rose,  D.C.,  Fenton,  K.  B.-,  Katzman,  J. ,  and  Simpson,  J.A.  (1956)  Latitude 
effect  of  the  cosmic  ray  nucleon  and  meson  components  at  sea  level  from 
theAicticto  the  Antarctic,  Can.  J.  Phys.  34:968-984. 

Rose,  D.  C.  and  Katzman,  J.  (1956)  The  geomagnetic  latitude  effect  on  the 
nucleon  and  meson  component  of  cosmic  rays  at  sea  leve'.  Can.  .1.  Phys. 
34:1-19.  ‘ 

Rotlnvoll,  P. ,  and  Quenby,  J.  (1958)  Cosmic  rays  in  the  earth's  magnetic 
field,  11  Nuovo  Cimento,  8(Suppl.  ):249-256.  [ 

Sandstrom,  A.,  Pomerantz,  M.A. ,  and  Gronkvist,  Bengt-Olov  (1962) 
latitude  effect  and  atmospheric  attenuation  of  the  cosmic  ray  nucleon 
component,  Tcllus,  XIV. 

Sandstrom,  A.E. ,  Pomerantz,  M.A.  and  Gronkvist,  Bengt-Olov  (1963)  Sea 
level  cosmic  ray  intensity  and  threshold  rigidity,  Tellus,  XV. 

van  der  Walt,  A.J.,  Stoker,  P.  U. ,  Marco,  J.  P. ,  and  Coetzee,  W.  F.  (1970), 
Latitude  distributions  of  cosmic  ray  components  at  sea  level  and  at  airplane 
altitudes  in  the  South  African  magnetic  anomaly,  Acta  Phvsica,  Academiae 
Scientiarum  Hungaricac  29(Suppl.  2):  553-557.  (Proceedings  of  the  1 1th 
International  Conference  on  Cosmic  Rays,  Budapest,  1369.) 


cmtitKCTiON  wimmiM)  imuis;i:i»i  iu:s 

We  have  tried  to  make  this  comprehensive  listing  as  complete  and  accurate 
as  possible.  It  is  recognized  that  a  list  of  this  type  is  continually  in  need  of  up¬ 
dating.  Therefore  it  is  requested  that  the  principal  investigators  carefully  check 
the  information  relating  to  their  equipment  and  notify  the  World  Data  Centers  of 
any  corrections  to  be  made  in  this  listing.  They  are  also  requested  to  notify  the 
World  Data  Centers,  in  a  timely  fashion,  of  any  future  changes  in  the  information 
contained  heroin.  In  this  way  the  data  centers  can  maintain  an  accurate  and  up¬ 
dated  listing  of  all  cosmic-ray  detectors  which  can  be  readily  available  upon 
request. 


Acknowledgments 

As  Chairman  of  Panel  G,  Working  Group  3,  IUCSTP,  the  author  wishes  to 
acknowledge  the  contributions  and  assistance  of  the  other  members  of  this  panel, 
Miss  J.  Virginia  Lincoln  and  Prof.  L.  1.  Dorman.  Also  gratefully  acknowledged 
is  the  assistance  given  by  each  of  the  principal  investigators  who  have  returned 
the  various  questionnaires  with  comments  and  corrections.  In  particular  we  wish 
to  thank  the  following  people  who  have  willingly  assisted  in  obtaining  information 
for  several  stations  in  their  country:  P.  J.  Edwards,  A.  Ehmert  (deceased), 

J.E.  Humble,  M.G.  Milleret,  Y.  Miyazaki,  and  T.  Obayashi.  We  also  wish  to 
thank  Mrs.  Frances  Jackson  of  World  Data  Center  A  for  sending  us  valuable 
information.  Finally,  the  efforts  of  Mrs.  Mary  Spanos  in  typing  all  the  necessary 
correspondence  and  the  final  listing  for  each  detector  is  gratefully  acknowledged. 


Preceding  page  blank 


I 


% 

i 

i 


References 


Bachelet,  F. ,  Iucci,  N. ,  Parisi,  M. ,  and  Villoresi,  G.  (1971)  Revised  Daily 
Data  1957-1965  for  65  Cosmic  Rav  Neutron  Monitors.  Laboratio  di  Hicerca  e 
Tecnologia  per  lo  Studio  del  Plasma  Nello  Spazio  (Rome,  Italy)  Scientific 
Report  Number  LPS-71-7. 

Carmichael,  11.  (19G4)  Cosmic  Rays,  IQSY  Instruction  Manual  No.  7. 

Elliot,  II.  (1957)  Standard  meson  intensity  recorder.  Annals  of  the  IGY,  1957- 
1958,  Vol.  IV,  IGY  Instruction  Manuals,  Pergamon  Press,  London,  pp  374- 
393. 

Finch,  II.  P.  and  Leaton,  13.  R.  (1957)  The  earth’s  main  magnetic  field  -  Epoch 
1955.0,  Monthly  Notices  Roy.  Astron.  Soc.  Geophys.  Suppl.  7:314-317. 

Ghielmetti,  11.  S.  (1969)  Monitor  de  Neutroncs  Movil  (in  Spanish).  Centro  Nacional 
de  Radiacion  Cosmica  publication  CNRC-PR-MNM- 1,  Buenos  Aires, 

Argentina. 

Peterson,  R.W.,  Liebenberg,  D.  II. ,  and  Keith,  J.E.  (1966)  Research  activities 
of  the  AEC  aircraft,  Recent  Advances  in  Cosmic  Rav  Research. 

J.  Gauger  and  A.  J.  Masley,  Eds.  ,  Western  Periodicals  Co.  ,  North  Hollywood, 
California,  pp  287-311. 

Sandie,  W.G. ,  Mendell,  R.  B.  and  Korff,  S.A.  (1965)  The  latitude  variation  of 
fast  and  slow  neutrons  at  aircraft  altitudes  during  solar  minimum.  The 
Scientific  Report  of  the  Rockwell  Polar  Flight,  pp  36-50. 

Shea,  M.A. ,  Smart,  D.  F.  and  McCracken,  K.G.  (1965)  A  study  of  vertical 
cutoff  rigidities  using  sixth  degree  simulations  of  the  geomagnetic  field, 

J.  Geophys.  Res-  70:4117-4130. 

Simpson,  J.  A.  (1957)  Cosmic-radiation  neutron  intensity  monitor,  Annals  of 
the  IGY,  1957-1958,  Vol.  IV.  IGY  Instruction  Manuals,  Pet gamon  Press, 
London,  pp.  349-373. 


Preceding  page  blank 


^-;-'cb?S%i:'-i‘**jC:.j\'-;  ^->  ■  ' 


21 


& 


i- 


ft 


M 

I 

1 1 


Section  A1 

IQSY  Neutron  Monitors 


The  following  listings  contain  the  pertinent  information  on  the  !QSY  neutron 
monitors  in  operation  on  December  31,  1971.  The  locations  of  these  detectors 
are  shown  in  Figure  Al. 

These  monitors  are  the  standard  "NM-64"  design  described  by  Carmichael 
(19G4)  and  often  referred  to  as  "XX-NM-64"  where  the  XX  refers  to  the  number 
of  tubes  in  the  monitor.  Thus  a  (i-NM-64  monitor  would  contain  6  tubes.  We 
have  included  the  number  of  tubes  in  each  monitor  in  the  individual  listings. 


Preceding  page  blank 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


AHMEDABAD,  INDIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


23°01'N,  72°3G'E 

15.  94  GV 

Sea  level 

18  tubes 

August  19G8 

Prof.  U.  R,  Rao 

Physical  Research  Laboratory 

Ahmedabad  9,  India 


Comments: 

Data  to  be  submitted  to  the  World  Data  Centers. 


Station  Name 


ALERT,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


82  3l'N,  G2°20'W 
0.  00  C.V 
GG  meters 
18  tubes 

October  11,  1965 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  every  4  months  about  6 
weeks  after  last  observation. 

Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic- Ray 
NM-G4  Neutron  Monitor  Data"  series  of  reports. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


APATITY,  U.S.S.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 

Start  of  Observations 
Principal  Investigator 


67°33'N,  33°20'E 
0.  65  GV 
182  meters 

8  tunes  (October  1068  -  March  15,  1069) 

18  tubes  (March  15,  1969  -  present) 

October  1968 

Dr.  L.  L.  Lazutin 

Polar  Geophysical  Institute 

Akademgorodok,  Apatity 

Murmansk  Region,  U.  S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  month 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmical  Data", 
(Kosmy^heskiyc  danniye),  Publishing  office  "Nauka",  Moscow,  U.  S.  S.  R. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


ATHENS,  GREECE 

37°58>N,  23°43'E 
8.  72  GV 
•10  meters 
3  tubes 

August  29,  1970 
Prof.  A.  Apostolakis 
Nuclear  Physics  Laboratory 
104  Solonos  Street 
Athens  144,  Greece 


Comments: 


Data  to  be  submitted  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


BELFAST,  NORTHERN  IRELAND 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


54°35'N,  5056'W 
1.92  GV 
16  meters 
6  tubes 

March  l,  1966 
Dr.  C.  S.  Watt 

Department  of  Pure  and  Applied  Physics 
Queen's  University 
Belfast  BT7  INN 
Northern  Ireland,  U.  K. 


Comments: 

Data  to  be  submitted  to  the  World  Data  Centers. 


Station  Name 


BUENOS  AIRES,  ARGENTINA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


34°36'S,  58°29'W 
10.  63  GV 
Sen  level 
18  tubes 

January  1,  1967 

Dr.  Horacio  S.  Ghielmetti  / 

Centro  Nacional  de  Radiacion  Cosmica 
Per  A  272 

Buenos  Aires,  Argentina 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  about  l  month  after  ob¬ 
servations. 

Plans  being  made  to  publish  the  data  in  a  special  Centro  Nacional  de 
Radiacion  Cosmica  series. 


25 


+Wyv,^"*  - 


Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 


Start  of  Observations 
Principal  Investigators 


Comments: 


CALGARY,  CANA.DA 
51O05'N,  1 14°08*W 

1.09  C.V  .  ‘  . 

1128  meters  {See “comments) 

3  tubes  (January  l,  1964-December  31, 

1965) 

6  tubes  (January  1,  1966-Jariuary  31, 

1966) 

12  tubes  (February  1,  1966-present) 
January  1,  1964 

From.Januory  1,.  1964  to  September  1, 
1970: 

Dr.  B.  G.  Wilson 
Present  address: 

Vice  President 
Simon  Fraser  University  1 
Burnaby  2,  B.  C. ,  Canada 
From  September  1,  1970  to  present: 
Prof.  D.  Venkatesan  and  Dr.  ,T. 
Mathews  1 

Physics  Department 
University  of  Calgary 
Calgary  44,  Alberta,  Canada 


Prior  to  January  1,  1966,  the  station  altitude  was  1 110  meters,  giving  a  mean 
station  pressure  of  885.  0  mb  as  compared  with  the  present  mean  of  083.  0  mb. 

Efficiency  relative  to  January  1,  .1964 

January  l,  1964  to  December  31,  1964  r  1.  000 

January  l,  1965  to  December  31,  1965  -  0.997 

January  l,  I960  to  January  31,  1966  -  2.  130 

February  l,  1966  to  present  ’  -i4.260i  , 

Data  routinely  submitted  to  the  Work!  Data  Centers  approximately  3  months 
after  observations. 

Data  for  1964  published  in  ''Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  Intex’national  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan, 

March  1967. 


Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


CHACALTAYA,  BOLIVIA 


Geographic  Coordinates 
Vertical  .Cutoff  Rigidity 
Altitude  ' 

Number  of  Tubes 


Start  of  Observations 
Principal  Investigator 


i 


Comments: 


16°19'S,  68°9'W 
13.10  GV 
5220  meters 

10  tubes  (October  12,  1966-November 
14,  1968) 

12  tubes  (November  14,  1968-present) 

October  12,  1966 

Inz,  Ricardo  Anda^  ^ 

Laboratorio  de  Flsica  Cosmica  / 
Universidad  Mayor  de  San  Andres 
La  Paz,  Bolivia 


Normalizing  factor:  To  normalize  the  data  obtained  from  10  tubes  to  that 
obtained  by  12  tubes,  multiply  the  10-tube  data  by  1.1945. 

I  Data  routinely  submitted  to  the  World  Data  Centers. 

Data  published  in  the  series  "CUADERNOS",  a  publication  of  tne  Laboratorio 
de  Fisica  Cosmica.  Data  for  October  12,  1966  through  December  31,  1970  also 
published  lr.  (lie  Atomic  Energy  of  Canada,  Ltd.,  "Cosmic  Ray  NM-64  Neutron  Monitor 
Data"  series  of  reports  as  a  joint  publication  between  the  Laboratorio  de  Piste  a 
Cosmica,  La  Paz,  Bolivia  and  the  Atomic  Energy  of  Canuc.a,  Ltd.,  Chalk  River, 

Ontario,  Canada. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


CHURCHILL,  CANADA 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Fort  Churchill 
58  45'N,  94°5'W 

O. 21  GV 
30  meters 
18  tubes 
April  20,  1964 

Dr.  Ricardo  A.  R.  Palmeira 
The  University  of  Texas  at  Dallas 

P. O.  Box  30365 

Dallas,  Texas  75230,  U.  S.  A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 

Daily  averages  published  in  "Solar-Geophysical  Data",  NOAA,  Boulder, 
Colo,  ado,  80302,  U.  S.A. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


DALLAS,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


32°59'N,  96°44'\V 
4.35  GV 
208  meters 
18  tubes 

January  25..  1964 

Dr.  Ricardo  A.  R.  Palmeira 

The  University  of  Texas  at  Dallas 

P.O.  Box  30365 

Dallas,  Texas  75230,  U.S.A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International  Years 
of  the  Quiet  Sun",  No.  10,  National  Committee  for  tnc  International  Geophysical 
Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  March  1967. 

Daily  averages  published  in  "Solar-Geophysical  Data",  NOAA,  Boulder, 
Colorado,  80302,  U.S.A. 
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Station  Name 


DEEP  RIVER,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


4G°0G'N,  77°30'W 

1.02  GV 

145  meters 

48  tubes 

April  1,  19G2 

Dr.  Hugh  Carmichael 

Atomic  Energy  of  Canada,  Ltd. 

Chalk  River,  Ontario,  Canada 


Comments: 

The  monitor  was  enlarged  on  February  1,  19G5. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  a  week 
after  observations. 

Data  published  in  the  Atomic  Energy  of  Canada,  "Cosmic  Ray  NM-64  Neutron 
Monitor  Data"  series  of  reports. 

Data  for  19G4  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan, 
March  19G7. 

Daily  averages  published  in  "Solar-Geophysk.T  Data",  NOAA,  Boulder, 
Colorado,  80302,  U.S.A. 


Station  Name 


DENVER,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


39°40'N,  104°58'W 
2.  91  GV 
1600  meters 

3  tubes  with  additional  moderator 
January  1,  I960 
Prof.  R.  L.  Chasson 
Department  of  Physics 
University  of  Denver 
Denver,  Colorado  80210,  U.S.A. 


p  Comments: 

I 

u  Data  to  be  submitted  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


DOURBES,  BELGIUM 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


50°0G'N,  4°36'E 
3.24  GV 
225  meters 
9  tubes 

January  1,  1969 

Prof.  L.  Bossy  and  Dr.  J.  C.  Jodogne 
Geophysique  externe 
Institut  royal  mct£orologique 
3  Avenue  Circulaire 
Bruxelles  18,  Belgium 


Comments: 

This  detector  was  in  operation  for  specific  short  periods  of  time  during  1968. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  2  months 
after  observations. 

Data  routinely  published  in  the  Institut  royal  meteorologique,  Bulletin  mensuel, 
Observations  ionosph^riques  et  du  rayonnement  cosmique. 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator  . 

Name  and  Address  of  Person  to  Con¬ 
tact  for  Information 


DUMONT  d'URVILLE,  ANTARCTICA 

Terre  Adelie 
GG°40'S,  140°01'E 
0.  01  GV 
45  meters 
9  tubes 
April  9,  1968 

From  April  1968  to  October  1J71: 

Dr.  A.  Freon  (deceased) 

Dr.  M.  G.  Milleret  (see  comments) 

Laboratoire  de  Physique  Cosmique 

Fort  de  Verrieres 

Route  des  Gatines 

91  Verrieres- Le-Buisson,  France 


Comments: 

The  principal  investigator  replacing  Dr.  Freon  is  expected  to  be  appointed 
sometime  during  1972. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Plans  being  made  to  publish  the  data  in  the  "Bulletin  des  TAAF". 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


DURHAM,  U.S.A. 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


University  of  New  HamDshire 
43  06'N,  70  50'W 
1.41  C-V 
Sea  level 

18  tubes  (see  comments) 

July  1,  1964 

Dr.  J.  A.  Lockwood 

Department  of  Physics 

University  of  New  Hampshire 

Durham,  New  Hampshire  03824,  U.S.A. 


Comments: 

From  July  1964-June  1968  there  were  18  tubes  in  this  monitor,  hi  July  1968 
six  of  these  tubes  were  placed  under  an  additional  absorber  equal  to  320  g  cm‘2. 
The  remaining  12  tubes  were  not  changed. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 

Data  published  in  "Geophysics  and  Space  Data  Bulletin",  AFCRL,  L.  G. 
Hanscom  Field,  Bedford,  Massachusetts,  01730,  U.S.A. 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 


Station  Name 


FUKUSHIMA,  JAPAN 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


37°45’  16"N,  140°28’48"E 
10.  55  GV 
66.  2  meters 
3  tubes 

November  1,  1971 

Prof.  Tsunekichi  Kanno 

Department  of  Physics 

Faculty  of  Education 

Fukushima  University 

12-23  Hamada-cho,  Fukushima,  Japan 


Comments: 


Data  to  be  submitted  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


GENERAL  BELGRANO,  ANTARCTICA 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude  - 
Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Belgrano 

77°58'S,  38°48’\V  (See  comments)  . 

0.  77  GV 

Sea  level 

G  tubes 

January  1971 

Dr,  II,  S,  Ghielmetti 

Centro  Nacional  de  Radiacion  Cosmica 

Peru  272,  Buenos  Aires,  Argentina 


Comments: 

The  station  coordinates  change  slightly  from  year  to  year.  The  corrected 
geographic  coordinates  for  the  station  (valid  for  May  1970)  are  77°48'50"S, 
38°15'19.  5"W. 

Data  to  be  routinely  submitted  to  the  World  Data  Centers  in  yearly  increments 
approximately  6  months  after  the  end  of  each  increment. 


Station  Name 


GIF  SUR  YVETTE,  FRANCE 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


48°41'N,  2°08'E 
3.G1  GV 
40  meters 
3  tubes 

March  1,  196G 

Madame  Dolibrias 

Centre  des  Faibles  Radioactivites 

CNRS,  91  Gif- sur- Yvette,  France 


Comments: 

The  Centre  des  Faibles  Radioactivites  uses  this  detector  for  corrections  in 
carbon  14  measurements. 

Plans  are  being  made  to  process  and  submit  these  data  to  the  World  Data 
Centers, 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


GOOSE  BAY,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


53°16'N,  60°24'W 
0.  52  GV 
4G  meters 
18  tubes 

November  17,  19G4 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  every  4  months  about  G 
weeks  after  last  observations. 

Data  published  in  the  Atomic  Energy  of  Canada  "Cosmic  Ray  NM-64  Neutron 
Monitor  Data"  series  of  reports. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 


Station  Name 


11AFELEKAR,  AUSTRIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


47°19'N,  11°23'E 
4.  37  GV 
2290  meters 
6  tubes 
May  15,  1968 

From  May  1968  to  February  1971: 

Prof.  Dr.  A.  Ehmert  (deceased) 
From  February  1971  to  the  present: 
Prof,  Dr.  V.  J.  Kisselbach 
Institut  fur  Stratospharen-Physik 
Max  Planck  Institut  fur  Aeronomie 
3411  Lindau/Harz 
PB  40,  F.  R.  G. 

From  May  1968  to  the  present: 

Prof.  Dr.  Rudolph  Steinmaurcr 
Dr.  Herbert  Oberguggenberger 
Physikalisches  Institut 
Schopfstrasse  41 
A-6020-Innsbruck,  Austria 


Comments: 


Data  routinely  submitted  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name  HERMANUS,  SOUTH  AFRICA 

Geographic  Coordinates  34°25.  5'S,  19°13.5'E 

Vertical  Cutoff  Rigidity  4.  90  GV 

Altitude  26  meters 

Number  of  Tubes  3  tubes 

Start  of  Observations  September  1,  1964 

Principal  Investigator  Chief,  Magnetic  Observatory 

P.  O.  Box  32 

Hermanus,  Republic  of  South  Africa 

Comments: 

Effective  10  U.  T,  on  March  9,  1967,  the  data  accumulators  are  routinely 
stopped  20  seconds  every  hour  for  read-out.  This  change  resulted  in  a  decrease 
of  0.  6  +  0.  2°/c  in  the  observed  hourly  counts.  The  published  data  have  not  been 
corrected  for  this  apparent  change  in  counting  rate. 

Prof.  P.  II.  Stoker  of  the  University  of  Potchefstroom  has  determined  the 
"efficiency  factor"  of  the  Hermanus  neutron  monitor  statistically,  using  the  48- 
NM-64  super  monitor  at  Deep  River  as  a  reference  standard.  The  analysis 
yielded  an  efficiency  factor  of  0.  9904  +  0.  0004  for  the  period  April  1967  to  May 
1969,  relative  to  the  period  February  1965  to  February  1967.  This  efficiency 
factor  corresponds  to  a  decrease  of  0.  96%  0,  04  in  the  counting  rate  compared 

with  the  0,  5%-0.  6%  obtained  when  only  the  change  in  readout  time  is  taken  into 
account.  At  least  part  of  the  discrepancy  can  be  ascribed  to  instability  and  drift 
in  the  high- voltage  power  supply  during  the  period  covered  by  the  statistical  an¬ 
alysis. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  published  in  the  following  Hermanus  Magnetic  Observatory  publications: 
(a)  Cosmic  Ray  Bulletin  (monthly);  (b)  Geophysical  Series  1  (September  1,  1964- 
Decembcr  31,  1968);  and  (c)  CSIR  Report  MAG  D  (January  1,  1969  to  the  present). 

Date  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan, 

March  1967. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


INUVIK,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


68°21'N,  133°43'W 

0.  13  GV 

21  meters 

18  tubes 

July  12,  19G4 

Dr.  Hugh  Carmichael 

Atomic  Energy  of  Canada,  Ltd. 

Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  every  4  months  about  6 
weeks  after  the  last  observation. 

Data  published  in  the  Atomic  Energy  of  Canada,  "Cosmic  Ray  NM-64  Neutron 
Monitor  Data"  series  of  reports. 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1,968. 


Station  Name 


IRKUTSK,  U.S.S.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


52°28'N,  104°02*E 

3.  66  GV 

433  meters 

18  tubes 

April  1967 

Dr.  A.  A.  Luzov 

Siberian  IZMIRAN 

Lenin  Street,  5,  Irkutsk,  U.  S.  S,  R, 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  12  months 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmical  Data" 
(Kosmycheskiye  danniye),  Publishing  Office  "Nauka",  Moscow,  U.  S.  S.  R. 


Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


KERGUELEN 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 

Name  and  Address  of  Person  to 
Contact  for  Information 


Fort  aux  Francais 
4S°21'S,  70°  13'E 
1.  19  GV 
Sea  level 
18  tabes 

February  1,  1964 

From  February  1964  to  October  1971: 

Dr.  A.  Freon  (deceased) 

Dr.  M.  G.  Milleret  (see  comments) 
Laboratoire  de  Physique  Cosmique 
Fort  de  Verrieres 
Route  des  Gatines 
91  Verrieres-Le-Buisson,  France 


Comments: 


The  principal  investigator  replacing  Dr.  Freon  is  expected  to  be  appo  irded 
sometime  during  1972. 

Data  routinely  subm  "„ed  to  the  World  Data  Centers  approximately  2  to  3 
months  after  observations. 

Data  to  be  published  in  the  "Bulletin  des  TAAF". 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International 
Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


KIEL,  F,  R.  G. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  hi  ■  stigator 


54,  3°N,  10.  1°E 
2.29  GV 
54  meters 
18  lubes 

September  1,  1964 
Prof.  Dr.  E.  Bagge 
Institut  fur  Reine  und  Angewandte 
Kernphysik 

der  Christian- Albrechts- Ui.iversitat 
23  Kiel,  P.  R.G. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  2  weeks 
after  observations. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun”,  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Comments: 


KIEV,  U.S.S.  R. 

50°43'N,  30°18'E 
3.  62  GV 
120  meters 
18  tubes 

September  l,  I960 
Dr.  N.  A.  Ivanov 
Lenina  Street  67/21  pos  Dimer 
d.  c.  Kcivo-Svjaloshinsky 
Kiev  Region,  U.  S,  S,  R. 


Plans  being  made  to  submit  data  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
V'  rtical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


KIRUNA,  SWEDEN 

67°50'N,  20°26'E 
0.  54  GV 
400  meters 
12  tubes 

January  1,  1070 
Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 


Station  Name 


KULA,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


20°44‘N,  156°20'W 

13.  30  GV 

930  meters 

3  tubes 

July  10,  1066 

Dr.  Hugh  Carmichael 

Atomic  Energy  of  Canada,  Ltd. 

Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic-Ray  NM-64 
Neutron  Monitor  Data"  series  of  reports. 


r *.,*  * 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name  LEEDS,  ENGLAND 

University  of  Leeds 
53°50'N,  1°35'VV 
2.  20  GV-  ; 

100  meters  (January  1,  1965-September 
1969)  ;  ! 

70  meters  (September '1,  1969-present) 
16  tubes  '• 

January  1,  1965  i 

Prof.  P.  L.  Marsden 
Physics  Department 
University  of  Leeds 
Leeds  2,  England 

Comments: 

! 

Data  routinely  submitted  to  the  World  Data  Centers. 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 


Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


LIN DAU/ HARZ,  F.  R.G.  ' 

5l°36'N,1  10°G'E 

3. 00  GV  1  i 

140  meters 
18  tijbes  ■  i 

November  1,  1904 

From  November  1964  to  February  1971: 

Prof.  Dr.  A.  Ehnjcrt  (deceased) 
"From  February  197b to  the  present: 
Prof.  Dr.  V.  >J.  Kisselbach  , 

Institut  fur  Stralospharen-Physik 
Max  Planck  Institut)  fur  Aeronomie 
3411  Lindau/Harz 
>  PB  40,  F.  R.  G. 

Comments:  !  ' 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 

after  observations.  /  ’ 

» 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  .for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 

Geographic  Coordinates  • 

Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 

Start  of  Observations 

Principal  Investigators  i 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 
f 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
,  Altitude 
Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 

1  Comments:  ' 


MAGADAN,  U.  S.S.  R. 

60°07'N,  151°01'E 
2.  10  GV 
Sea  level 
18  tubes 

January  1971  or  before 
Dr.  G.  Todikov 


Data  for  the  January  24-25,  1971  ground  level  cosmic- ray  increase  have  been 
deposited  in  the  World  Data  Centers.  It  is  not  known  if  any  earlier  data  are 
available. 

Requests  for  data  should  be  sent  to  the  World  Data  Center  B2  on  Solar- 
Terrestrial  Physics,  Ulitza  Molodezhnaya  3,  Moscow  13-296,  U.  S.  S.  R. 


Station  Name  ' 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


do  nun  on  Is: 


McM U R DO,  ANTA RCTICA 

77°51'S,  166°43’E 

0.01  GV 

48  meters 

18  tubes 

January  1964 

Dr.  Martin  A.  Pomerantz 

Bartol  Research  Foundation 

Swarthmore,  Pennsylvania  19081,  U,  S.  A. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


MEXICO  CITY,  MEXICO 

C.IJ.  (Ciudad  Universitaria) 
19  20'N,  99°ll'W 
9.  53  GV 
2274  meters 
6  tubes 

November  1,  1970 
Mr.  Oscar  Troncoso 
Institute  do  Geofisica 
Torre  de  Ciencias 
Ciudad  Universitaria 
Mexico  20,  D.  F.  Mexico 


Comments: 


Data  to  be  routinely  submitted  to  the  World  Data  Centers. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


MOSCOW,  U.  S.  S.  R. 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes  and  Periods 
of  Observations 

Principal  Investigator 


IZMIR  AN 
55°28'N,  37° 19 'E 
2.  46  GV 
200  meters 

6  tubes  (February  I960- February  1968) 
6  tubes  (July  1968-October  1968) 

12  tubes  (October  1968-present) 

Dr.  Y.  L.  Blokh 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U.  S.  S.  R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmical  Data" 
(Kosmychcskiyc  danniye),  Publishing  Office  "Nauka",  Moscow,  U.  S.  S.  R. 


Station  Name 


MT.  NOR  IK  UR  A,  JAPAN 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 


Start  of  Observations 
Principal  Investigator 


36°07'N,  137°33'E 
1 1.  39  GV 
2770  meters 

3  tubes  (September  1963-Scptembcr  18, 
1970) 

4  tubes  (September  19,  1970-present) 
September  1968  (sec  comments) 

Dr.  M.  Wada 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Comments: 

Data  for  preliminary  observations,  under  different  conditions,  are  available 
from  the  principal  investigator  for  the  period  July  1968  -  August  1968. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


MT.  WELLINGTON,  AUSTRALIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


42°55'S,  147°14'E 
1.80  GV 
725  meters 
6  tubes 
June  5,  1070 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.  P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

Data  will  be  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 

Comments: 


NORILSK,  U.S.S.  R. 

GO.  26°N,  88.  05°E 
0.  63  GV 
Sea  level 
18  tubes 

January  1071  or  before  (See  comments) 
Dr.  Yu.  A.  Kurchenko 


Data  starting  in  January  1071  have  been  deposited  in  the  World  Data  Centers. 

It  is  not  known  if  any  earlier  data  are  available. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  G  months 
after  observations.  Requests  for  data  should  be  sent  to  the  World  Data  Center 
B2  on  Solar- Terrestrial  Physics,  Ulitza  Molodezhnaya  3,  Moscow  B-20G,  U.  S,  S.  R. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Comments: 

Multiplicity  measurements  also 


OULU,  FINLAND 

University  of  Oulu 

G5°1'N,  25°30'E 

0.  81  GV 

15  meters 

9  tubes 

May  5,  1964 

Dr.  Pekka  Tanskanen 

Department  of  Physics 

University  of  Oulu 

Kontinkangas,  Oulu,  Finland 


being  made. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 

Name  and  Address  of  Person  to 
Contact  for  Information 


PIC  DU  MIDI,  FRANCE 

42°56'N,  0C°15'E 
5.  36  GV 
2860  meters 
9  tubes 

November  1,  1964 

From  November  1964  to  October  1971: 

Dr.  A.  Freon  (deceased) 

Dr.  M.  G.  Millcret  (see  comments) 
Laboratoiro  do  Physique  Cosmique 
Fort  de  Verricrcs 
Route  dcs  Gatines 
91  Verrieres-Le-Buisson,  France 


Comments: 

The  principal  investigator  replacing  Dr.  Freon  is  expected  to  be  appointed 
sometime  during  1972. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  2  to  3 
months  after  observations. 


Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  1QSY-NM-G4  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


PREDIGTSTUHL,  F.  R.  G, 

47°42'N,  12°53'E 
4.  30  GV 
1G 14  meters 
3  tubes 

January  1,  I960 
Dr.  13.  Beckmann 
FTZ  D  33 

Am  Kavalleriesand  3 
61  Darmstadt,  F.  R.  G. 


Comments: 

Data  to  be  submitted  to  the  World  Data  Centers. 

The  operation  of  this  equipment  is  expected  to  be  terminated  during  1972. 


Station  Name 


RESOLUTE,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


74°43'N,  94°59'\V 
0.  00  GV 
17  meters 
6  tubes 

March  1,  1966 

From  March  I960  to  August  1971: 

Dr.  J.  Katzman  (retired) 

From  August  1971  to  the  present: 

Dr.  M.  Bercosdlch 

Division  of  Physics 

National  Research  Council  of  Canada 

Sussex  Drive 

Ottawa,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


ROME,  ITALY 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 


Start  of  Observations 
Principal  Investigators 


Station  SVIRCO,  Roma 
41  54'N,  12°31'E 
6.  32  GV 
60  meters 

9  tubes  (May  1,  1966-July  14,  1966) 

12  tubes  (July  15,  1966-May  8,  1969) 

9  tubes  (May  9,  1969-present) 

May  1,  1966 

From  May  1,  1966  to  December  31,  1970: 
Prof.  Francesca  Bachelet 
Present  address: 

Istituto  di  Fisica  dell'  Universita, 

Rome,  Italy 

From  January  1,  1971  to  present: 

Prof.  Nunzio  lucci 
Istituto  do  Fisica  dell'Universita 
Laboratorio  del  Plasma  nello  Spazio- 
C.N.  R. 

P.  le  delle  Scienze,  5 
Universita,  Rome,  Italy 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  a  year 
after  observations. 


Station  Name 


SANAE,  ANTARCTICA 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Comments: 


Norway  Station 
7001 8'S,  2021' W 
1.06  GV 
53  meters 
3  tubes 

February  17,  1964 

Dr.  P.  II,  Stoker 

Cosmic  Ray  Research  Unit 

Potchefstroom  University  for  C.  H,  E. 

Potchefstroom,  South  Africa 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  18  months 
after  observations. 


Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


SULPHUR  MOUNTAIN,  CANADA 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


115.  G°W 


Banff 
51.2  lN, 

1.  14  GV 
2203  meters 
6  tubes 

March  1,  1963 

From  March  1,  1963  to  September  1,  1970: 
Dr.  B.  G.  Wilson 
Present  address: 

Vice  President 
Simon  Fraser  University 
Burnaby  2,  B.  C. ,  Canada 
From  September  1,  1970  to  present: 

Prof.  D.  Venkatesan  and  Dr.  T.  Mathews 
Physics  Department 
University  of  Calgary 
Calgary  44,  Alberta,  Canada 


Comments: 

Mean  station  pressure  is  766.  0  mb. 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 


SWARTIIMORE,  U.  S.  A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


39°54'N,  75°2 1'W 
1.  92  GV 
80  meters 
9  tubes 

September  1963 
Dr.  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,  U.  S.  A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 

Data  from  July  through  December  1964  published  in  "Cosmic- Ray  Intensity 
During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for 
the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Tokyo,  Japan,  March  1968. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


SYOWA,  ANTARCTICA 


Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Syowa  Base 
Syowa  Station 
69  00'S,  39  36'E 
0.  42  GV 
15  meters 
12  tubes 
March  1,  1967 
Dr.  M.  Kodama 

The  Institute  of  Chemical  and  Physical 
Research 

7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Comments: 

Plans  are  being  made  to  submit  the  data  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


TEHRAN,  IRAN 

35°42'N,  51°24'E 
10.  56  GV 
1400  meters 
Not  available 
November  1,  1969 
Dr.  II.  K.  Afshar 
Institute  of  Geophysics 
Tehran  University 
Amirabad,  Tehran,  Iran 


Comments: 

Data  to  be  submitted  to  the  World  Data  Centers. 

For  specific  information  contact  Dr.  J.  B.  Mercer,  c/o  Physics  Department, 
The  University  of  Leeds,  Leeds  2,  England. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


THULE,  GREENLAND 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigator 


Geo  pole  Station 
76°35'N,  68  25'W 
0.  00  GV 
260  meters 
9  tubes 

February  1964 
Dr.  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,  U.  S.  A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 

Data  published  in  the  AFCRL  Geophysics  and  Space  Data  Bulletin,  AFCRL, 

L.  G.  Hanscom  Field,  Bedford,  Massachusetts  01730,  U.  S.  A. 

Data  from  October  through  December  1964  published  in  "Cosmic-Ray  Intensity 
During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for 
the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Tokyo,  Japan,  March  1968. 


Station  Name 


TIXIE  BAY,  U.  S,  S.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


71°35‘N,  129°00'E 
0.53  GV 
Sea  level 
18  tubes 
August  1966 

Dr.  N.  P.  Chirkov  and  Dr.  V,  I.  Ipatev 
Institute  of  Cosmophysical  Investiga¬ 
tions  and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U.  S.  S.  R, 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmical  Data" 
(Kosmycheskiye  danniye),  Publishing  Office  "Nauka",  Moscow,  U.  S.  S.  R. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 

Geogi'aphic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 

Start  of  Observations 
Principal  Investigator 


Comments: 


TOKYO,  ITABASHI,  JAPAN 

35°45'N,  139°43'E 
11.61  GV 
20  meters 

9  tubes  (November  1969- April  1971) 

18  tubes  (May  1971-present) 

November  1969 
Dr.  M.  Wada 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Preliminary  data  with  3  tubes  are  available  since  January  1969. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


Comments: 


UTRECHT,  THE  NETHERLANDS 

52°06'N,  5°07'E 
2.76  GV 
1  meter 
18  tubes 

February  1,  1967 
Dr.  L.  D.  de  Feiter 
Space  Research  Laboratory 
Beneluxlaan  21 
Utrecht,  The  Netherlands 

Dr.  H.  F.  Jongen 
Natuurkundig  Laboratorium 
Universiteit  van  Amsterdam 
Valckenierstraat  65 
Amsterdam,  The  Netherlands 


Observations  were  interrupted  from  February  1,  1967  until  July  1,  1963 
because  of  interference  from  the  nuclear  accelerator. 


Data  from  July  1,  1969  will  be  submitted  to  the  World  Data  Centers. 

Data  routinely  published  in  the  Monthly  Bulletin,  Royal  Meteorological 
Institute,  De  Bilt,  The  Netherlands. 
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Operating  IQSY-NM-64  Neutron  Monitors 


Station  Name 


VICTORIA,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Number  of  Tubes 
Start  of  Observations 
Principal  Investigators 


48  25'N,  123°19'W 
1.86  GV 
71  meters 
18  tubes 

August  28,  1964 

Dr.  R.  M,  Pearce  and  Dr.  G.  R.  Mason 
Department  of  Physics 
University  of  Victoria 
Victoria,  British  Columbia,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  to  7 
months  after  observations. 

Data  from  September  through  December  1964  published  in  "Cosmic-Ray  In¬ 
tensity  During  the  International  Years  of  tho  Quiet  Sun",  No.  12,  National  Com¬ 
mittee  for  the  International  Geophysical  Coordination,  Science  Council  of  Japan, 
Ueno  Fark,  Tokyo,  Japan,  March  1968. 
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Section  A2 

IGY-type  Neutron  Monitors 

The  following  listings  contain  the  pertinent  information  on  the  IGY-type 
neutron  monitors  in  operation  on  December  31,  1971.  The  locations  of  these 
detectors  are  snown  in  Figure  A2.  These  monitors  are  the  standard  design 
adopted  by  the  IGY  and  described  by  Simpson  (1957). 


GEOGRAPHIC  LONGITUDE 


Figure  A.2.  World  Map  Showing  Locations  of  Operating  l^Y  -ype  Neutron 
Monitors 
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Operating  IGY-Typc  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


ALIGARH,  INDIA 

27°54'30"N,  78°4'2R"E 
14.85  GV 
185.  03  meters 
Decern her  1071 
Dr.  R.  S.  Yadav 
Department  of  Physics 
Aligarh  Muslin  University 
Aligarh,  India 


Data  to  be  submitted  to  the  World  Data  Centers. 


Station  Name  ALMA-ATA,  U.  S.  S.  R, 

Geographic  Coordinates  43°15'N,  7(>°r>5'E 

Vertical  Cutoff  Rigidity  0.09  GV 

Altitude  800  meters 

Periods  of  Observations  July  1057  -  December  1050 

June  1000  -  present 

Principal  Investigator  Dr.  E.  V.  Kolomects 

Kazak!)  Slate  University 
Kirov  Street,  130, 

Alma-Ata,  U.S.S.R. 

Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  12  months 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmieal  Data", 
(Nosmycheskiyo  danniyo),  Publishing  Office  "Nauka",  Moscow,  U.S.S.R. 

Data  during  IGY  published  in  "Cosmie-Rav  intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokvo,  Japan,  as  follows: 

July-December  li>57  Hook  No.  1,  March  1950 

Junuary-June  1958  Hook  No.  2,  December  1959 

July-December  1958  Hook  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 
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Operating  t GY -Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


BERGEN.  NORWAY 

G 0°2fl 'N ,  5°  1 9 '  E 
1.  13  CV 

Sett  level  ! 

April  1958  , 

Prof.  Dr.  B.  Trumpy 
Department  of  Physics 
University* of  Bergen  1 

Altegt.  53-55,  Bergen,  Norway 


Data  to  be  sent  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


BRISBANE,  AUSTRALIA 

27Q32’S,  152°55'E 
7.21  GV 
Sea  level 

November  30,  I960 
Dr.  A.  G,  Kenton  . 

Physics  Department 
University  of  Tasmania 
Box  252  C,  G.  P.O.  !' 

Hobart,  Tasmania  7001,  Australia 


i 


This  instrument  was  transferred  from  Sydney.  '  ‘  . 

i 

Data  from  January  19G8  onwards  to  l)e  submitted  to  the  World  Data  Centers. 


--  l-.s  *  ,  , 
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Operating  IClY-Type  Neutron  Monitors 


Station  Name 


CLIMAX,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


30.  37°N,  10G.  18°\V 
3.  03  GV 
3400  meters 
September  1051 
Prof.  J.  A.  Simpson 
LASR-12FI 

University  of  Chicago 

033  12.  5f>th  St  reel 

Chicago,  Illinois  G0G37,  U.  S,  A. 


Comments: 

This  oquitvment  was  in  operation  for  short  periods  from  1950  to  September 

1951. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  to  G 
months  after  observations. 

Master  magnetic  tapes  of  the  data  are  available  for  copy. 

Daily  averages  published  in  Part  1,  Solar-Geophysical  Data  (Prompt  Re¬ 
ports),  NOAA  Research  Laboratories,  U.  S.  Department  of  Commerce,  Bculder, 
Colorado,  30302,  U.S.A. 

I 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Gcophysica'  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Uono  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

■  July-December  1958  Book  No.  3,  April  1960 

Data  for  19G4  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  ihc  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  19G7. 
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Operating  IGY-Type  Neutron  Alonitors 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


DENVER,  U.S.  A. 

30°40'N,  104°58'W 

2.  01  GV 

1G00  meters 

January  1005 

Prof.  R.  L.  Chasson 

Department  of  Physics 

University  of  Denver 

Denver,  Colorado  802 10,  U,  S.  A. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Hi.  INFIERNII.I.O,  CHILE 

33°10’S,  70°17'W 
11. -15  GV 
4343  meters 
January  10(51! 

Prof.  Gabriel  Alvial 
Centro  do  Radiacion  Cosjnica 
(Facultad  de  Ciencias  Fisicas  y 
Matematicas) 

Universidad  de  Chile 

Casilla  1314,  Santiago  de  Chile,  Chile 


Comments: 


Plans  being  made  to  submit  data  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


GULMARG,  INDIA 

24.  07CV,  74.  42°E 
11.  01  GV 
2743  meters 
February  15,  10(58 
Dr.  II.  Razdon 

Physical  Research  Laboratory 
Ahmedabad-0,  Gujarat,  India 


Comments: 


Equipment  consists  of  20  13F,.  counters,  each  0.  0144  meter  in  length. 


Data  to  lie  submitted  to  the  World  Data  Centers. 
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Operating  IGY-Type  Neutron  .Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  investigator 


Comments: 


CORDOBA,  ARGENTINA 

3 l°25'S,  64°12'W 
11.  -15  GV 
434  meters 
July  l,  1964 

Or.  Horacio  (•'.  Heredia  , 

Institute  de  Matemfltica,  Astronomiu 
y  Fisica 

Laprida  854,  Cordoba,  Argentina 


Data  routinely  submitted  to  the  World  Data  Centers  about  3  months  after 
observations. 

Data  for  July  through  December  1964  published  in  "Cosmic-Ray  intensity 
During  the  International  Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for 
the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Japan,  March  1967. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


Comments: 


DACCA,  BANGLADESH 

23°45,N,  90°25’E 
16.  22  GV 
Sea  level 
January  23,  1964 

Dr.  M.  S.  Islam  and  Dr.  Q.  N.  Begum 
Cosmic  Radiation  Research  Laboratory 
Physics  Department 
Dacca  University 
Dacca  2,  Bangladesh 


Data  routinely  submitted  to  the  World  Data  Centers 


The  operation  of  this  equipment  was  temporarily  stopped  on  March  1,  1971. 
The  monitor  consists  of  one  unit  only,  another  unit  is  expected  to  he  added. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


DENVER,  U.S.A. 

39°40'N,  104°58'W 

2.  91  GV 

1600  meters 

January  1965 

Prof.  R.  L.  Chasson 

Department  of  Physics 

University  of  Denver 

Denver,  Colorado  80210,  U.S.A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


12L  INFIERNIL.LO,  CHILE 

33°10'S,  70°17'\V 
11.45  GV 
4343  meters 
January  1968 
Prof.  Gabriel  Alvial 
Centro  de  Radiacion  Cosrnica 
(Facultad^de  Cicncias  Pisicas  y 
Matomalicas) 

Universidad  de  Chile 

Casilla  1314,  Santiago  do  Chile,  Chile 


Comments: 


Plans  being  made  to  submit  data  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


GULMARG,  INDIA 

34.  07°N,  74. 42° K 
11.  91  GV 
2743  meters 
February  15,  1968 
Dr.  11.  Razdan 

Physical  Research  Laboratory 
Ahmedabad-9,  Gujarat,  bulia 


Comments: 


Equipment  consists  of  20  BE.,  counters,  each  0.  9144  meter  in  length. 


Data  to  be  submitted  to  the  World  Data  Centers. 


Operating  IGY-Type  Neutron  Monitors 


Station  Name 


HEISS  ISLAND,  U.  S.  S.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 


Principal  Investigator 


80°37'N,  58°03'E 
0.  10  GV 
20  meters 

Januarv  1,  1958  -  October  1,  19G7 
November  1,  1987  -  May  1988 
November  1968  -  August  1970  (See 
comments) 

Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akademgorodok,  Apatity 
Murmansk  Region,  U.  S.  S.  R. 


Com  ments: 

This  monitor  lias  operated  at  irregular  intervals  since  August  1970. 

Data  routinely  submitted  to  the  World  Data  Centers 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

April  -  June  1958  13'  k  No.  2,  December  1959 

July  -  December  1958  13ook  No.  3,  April  1960 

Data  for  1984  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 


Station  Name 


HOBART,  AUSTRALIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigiditv 
Altitude 

Start  of  Observations 
Principal  Investigator 


42°5‘)'S,  147°20'E 
1.88  GV 
Sea  level 
March  1,  1967 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.  P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  to  12 
months  after  observation. 


Mttei&saaate, 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 


HUANCAYO,  PERU 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


12.  03°S,  75.  33°\V 

13.  45  GV 
3400  meters 
January  1952 

Prof.  J.  A.  Sinmson 
LASR-EFI 

University  of  Chicago 

933  E.  5Gth  Street 

Chicago,  Illinois  00637,  U.  S.  A. 


Comm  ants: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  to  6 
months  after  observations. 

Master  magnetic  tapes  of  the  data  are  available  for  copy. 

Data  published  in  the  AFCRL  Geophysics  and  Space  Data  Bulletin,  AFCR1-. 
L.  G.  llanscom  Field,  Bedford,  Massachusetts,  01730.  U.  S.  A. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Uono  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1059 

January* June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  I960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 
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|  Operating  IGY-Type  Neutron  Monitors 


i 


Station  Name 


J  UNG FRA UJOCI 1,  SWIT ZE R  LAN D 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


46.  5°N,  8.  0°E 
4.  48  GV 
3550  meters 
October  1,  1958 
Dr.  H.  Debrunncr 
Cosmic  Ray  Group 
Physikalisches  Institut 
Universitat  Bern 

Sidlerstrasse  5,  Bern,  Switzerland 


Comments: 


R 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observation. 

Apparatus  consists  of  3  sections  with  G  counters  each. 

Data  for  October  through  December  1958  published  in  "Cosmic- Ray  Intensity 
During  the  International  Geophysical  Year",  No.  3,  National  Committee  for  the 
Into rne  .ional  Geophysical  Year,  Science  Council  of  Japan,  Ueno  Park,  Tokyo, 
Japan,  April  I960. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 


LINDAU/HARZ,  F.  R.G. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


51°36‘N,  10oG’E 


3.  00  GV 
140  meters 
May  1,  1.959 

From  May  1959  to  February  1971: 

Prof.  Dr.  A.  Ehmert  (deceased) 
From  February  1 97 1  to  the  present: 
Prof.  Dr.  V.  J.  Kisselbach 
Institut  fur  Slratospharen- Physik 
Max  Planck  Institut  fur  Acronomie 
3411  I.indau/ilarz 
PB  40,  F.  R.  G. 


Comments: 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 


LOMNICKY  STIT,  CZECHOSLOVAKIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Observations 
Principal  Investigator 


•i9.20°N,  20.22°1£ 

•1.00  GV 
2G32  meters 

January  1958  -  October  I960 
May  1,  1 96-1  -  present 
Dr.  Pavel  Chaloupka 
UKK  SAV  v  , 

Lonmicky  Stit 

p.  Tatranska  Lomniea,  Czechoslovakia 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  a  year  after 
observations. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan  as  follows: 

January  -  June  1958  Book  No.  2,  December  1959 

July  -  December  1958  Book  No.  3,  April  1960 

Data  for  May  through  December  1 96-1  published  in  "Cosmic -Ray  Intensity  During 
the  International  Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the 
International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo, 
Japan,  March  19G8. 


Operating  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


MAKERERE,  UGANDA 
Kampala 

0°20.  2'N,  32°33. 8'E 

14.  98  C.V 

1196  meters 

October  26,  1957 

Prof.  D.  M.  Thomson 

Physics  Department 

Makerere  University  College 

P.O.  Box  7062 

Kampala,  Uganda,  E.  Africa 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

October- December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


MAVVSON,  ANTARCTICA 

67°36'S,  G2°53'E 
0.  22  GV 
Sea  level 
April  1,  1D57 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.  P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  6  to  12  months  after 
observations. 

Data  are  published  in  "ANARE  Data  Reports",  Antarctic  Division,.  568  St. 
Kilda  Road,  Melbourne,  Victoria  300-1,  Australia. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957 
January-June  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name  MEXICO  CITY,  MEXICO 

C.  U.  (Ciudad  Universitaria) 

19°20'N,  99°11'\V 
9.  53  GV 
2274  meters 
1954 

1954-1968: 

Prof.  J.  A.  Simpson 
LASR-EFI 

University  of  Chicago 
933  E.  56th  Street 
Chicago,  Illinois  60637,  U.  S,  A. 

1969-present 

Mr.  Oscar  Troncoso 
Instituto  do  Geofisica 
Torre  do  Ciencias 
Ciudad  Universitaria 
Mexico  20  D.F.  Mexico 

Comments: 

This  is  a  modified  IGY  design  (not  standard). 

Data  from  1954-1968  not  submitted  to  the  World  Data  Centers.  Data  from 
1969  to  present  routinely  submitted  to  the  World  Data  Centers. 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


Comments: 


MINA  AGUILAR,  ARGENTINA 

23°06'S,  65°42'W 
12.51  GV 
4000  meters 
July  16,^1957 

Dr.  Jose  R.  Manzano  and  Prof.  Orestes 
R.  Santochi 

Univcrsidad  de  Tucuman 
Ayacucho  482,  Tucuman,  Argentina 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Coimcil  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957 
January-June  1958 
July-September  1958 


Book  No,  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  Inti  ’national 
Years  of  the  Quiet  Sun",  No.  1 1,  National  Committee  for  the  Internationa  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 
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Operating  IGY-Tvpe  Neutron  Monitors 


Station  Name 


MIRNY,  ANTARCTICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


66°33'S,  93°01'E 

0.  04  GV 

30  meters 

April  1958 

Dr.  N.  S.  Kaminer 

IZMIR  AN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U.  S.  S.  R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  2  years 
after  observation. 

Data  for  1964  published  in  ”Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  I960. 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Prineinal  Investigator 


Comments: 


MORIOKA,  JAPAN 

39°42'N,  141°08’E 
10.  16  GV 
135  meters 
August  11,  1970 
Prof.  Uachiro  Takahashi 
Department  of  Physics 
Iwatc  University 
Mi  rioka,  Japan 


Data  will  be  supplied  upon  request. 

Information  on  this  monitor  will  b  found  in  the  following  publications: 

1.  Takahashi,  II.,  T.  Chiba  and  N.  Yahagi,  "Observation  of  Cosmic- Ray 

Neutron  Intensity  at  Morioka,  Part  I.  T’  e  Neutron  Monitor", 
Annual  Report  Faculty  of  Education,  University  Iwate,  Vol.  31, 

Pt.  3,  15,  1971. 

2.  Chiba,  T. ,  'Observation  of  Cosmic-Ray  Intensity  at  Morioka,  Part  II. 

Barometric  Pressure  Effect",  Annual  Report  Faculty  of  Education, 
University  Iwate,  Vol.  31,  Pt.  3,  25,  1971. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 


MT.  WASHINGTON,  U.  S.  A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


44°18’N,  71°18'W 
1.24  GV 
1900  meters 
July  1954 

Dr.  J.  A.  Lockwood 

Department  of  Physics 

University  of  New  Hampshire 

Durham,  New  Hampshire  03824,  U.  S.  A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 


A-  -3-, 


Data  published  in  the  AFCRL  Geophysics  and  Space  Data  Bulletin,  AFCRL, 

L.  G.  Hanscom  Field,  Bedford,  Massachusetts,  01730,  U.  S.  A. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July- December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 


MUSSALA,  BULGARIA 


Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


42°11'N,  25°35'li 

6.45  GV 

2925  meters 

March  10,  1964 

Dr.  N.  Ahababian 

Bulgarian  Academy  of  Sciences 

Institute  of  Physics 

Sofia,  Bulgaria 


Comments. 

Bi-hourly  data  routinely  submitt' d  to  ttie  World  Data  Centers  every  6  months. 


*  *  I 


OTTAWA,  CANADA  1 

45°24,'N‘,  75°36'V/ 

1.08GV 

101  meters  (April  1,054-August  1960)  ' 

‘57  meters  (August  1960-present)  1 
April  1,  1954 

From  April  1954  to  August  1971: 

Dr.  J.  Katzman  (retired) 

From 'August  1971  to  the  present:  '  ! 

Dr.  M,  Bercovitch 
Division  of  Physics 

National  Research  Council  of  Canada  ’  ' 

.Sussex  Drive 

Ottawa,  Ontario,  Canada  s 

)  , 
Comments:  ’  1 

l 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months  1 
after  observations.  _  ( 

Between  1954  and  1960  several  changes  were  made  to  the  monitor.  Normali-  , 
zation  factors  for  this  time  period  are  on  file  at  World  Data  Center  A. 

Data  during  IGY  published  in  ".Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 

Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: ‘! 

i  , 

July- December  1957  Book  No_.  1,  March  1959 

January-June  1958  Book  No’.  2,  December  1959  ' 

July-Dccember  1958  *  Book  No.  3,  April  1960  !  ,  > 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International  . 

Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  1 

March  1968.  ‘  . 
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Operating  IGY- Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


i 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


POTCHEFSTROOM,  SOUTH  AFRICA 

► 

26,  70°S,  27.  10°E 

7.  30  C.V 

1351  meters 

May  1,  1971 

Prof.  P;  II.  Stokfer 

Cosmic  Ray  Research  Unit 

Potchefstroom  University  for  Q.  II.  E.  , 

Potchefstroom,  South  Africa 


Comments: 

i 

Data  to  be  isubmitted  to  the  World  Data  Centers. 


t 


I 


I 
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Operating -IGY-Type  Neutron  Monitors 


Station  Name 


SOUTH  POLE,  ANTARCTICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


90°0'S,  0°0'E 

0.  11  GV 

2820  meters 

February  1964 

Dr.  Martin  A.  Pomerantz 

Bartol  Research  Foundation 

Swarthmore,  Pennsylvania  19081,  U.  S.  A. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observation. 

Data  for  March  through  December  1964  published  in  "Cosmic- Ray  Intensity 
During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for 
,  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Tokyo,  Japan,  March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name  SULPHUR  MOUNTAIN,  CANADA 

Alternate  Names  Banff 

Geographic  Coordinates  51.2°N,  115.  6°\V 

Vertical  Cutoff  Rigidity  1.  14  GV 

Altitude  2283  meters 

Start  of  Observations  July  1,  1957 

Principal  Investigators  From  July  1,  1957  to  September  1,  1970: 

Dr.  B.  G.  Wilson 
Present  address; 

Vice  President 
Simon  Frase  '  University 
Burnaby  2,  British  Columbia,  Canada 
From  September  1,  1970  to  present: 

Prof.  D.  Venkalesan  and  Dr.  T. 
Mathews 

Physics  Department 
University  of  Calgary 
Calgary  44,  Alberta,  Canada 

Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations. 

Efficiency  factors  on  file  at  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-Dcccmber  1957  Book  No.  1,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 


TBILISI,  U.S.S.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Observations 


Principal  Investigator 


41°43'N,  44°48'E 
6.  91  GV 
510  meters 

January  1958-December  1960 

March  1961  -  May  1961 

January  1963-June  1963 

January  1964-present 

Dr.  L.  G.  Dzhavakhishvile 

Institute  of  Geophysics 

Academy  of  Sciences,  Georgian  S.  S.  R, 

L.  Rikhadze  Street,  1 

Tbilisi  15,  U.  S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  12  months 
after  observations. 

Data  routinely  published  in  monthly  review  of  "Cosmical  Data" 
(Kosmycheskiye  danniye),  Publishing  Office  "Nauka",  Moscow,  U.  S.  S.  R. 

Data  for  January  22  through  December  31,  1964  published  in  "Cosmic-Ray 
Intensity  During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National 
Committee  for  the  International  Geophysical  Coordination,  Science  Council  of 
Japan,  Ueno  Park,  Tokyo,  Japan,  March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


UPPSALA,  SWEDEN 

59°51'N,  17°35'E 
1.43  GV 
Sea  level 

September  1,  1956 
Prof.  A,  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  a  year 
after  observations. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year’,  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-  December  1057  Book  No.  1,  March  1959 

January- June  1958  Rook  No.  2,  December  1959 

July- December  P'58  Book  No.  3,  April  1960 

Data  lor  1964  published  in  'Cosmic-Hay  Intensity  During  the  International 
Years  of  the  net  Sun ",  No.  12.  National  Committee  for  the  International  Gco- 
phvsK  al  Coordhietion.  Science  C  ouncil  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  ICY- Type  Neutron  Monitors 


Station  Name  USIIUAIA,  ARGENTINA 

Geographic  Coordinates  54048'S,  68°19'W 

Vertical  Cutoff  Rigidity  5.  G8  GV 

Altitude  Sea  level 

Start  of  Observations  July  1,  1957 

Principal  Investigator  Dr.  Iloracio  S.  Ghielmetti  / 

Centro  Nacional  de  Radiacion  Cosmica 
Peru  272 

Buenos  Aires,  Argentina 

Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-Dccember  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-August  1958  Book  No.  3,  April  19G0 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Operating  IGY-Type  Neutron  Monitors 


Station  Name 


VOSTOK,  ANTARCTICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observatiens 
Principal  Investigators 


78°28'S,  106°48'E 
0.  00  C.V 
3488  meters 
July  14,  19G3 
For  19G3: 

Dr.  S.  Fischer 

Institute  of  Experimental  Physics^  v 
Cosmic  Ray  Laboratory  Lomnicky  Stit, 
p.  Tatranska  Lomnica,  Czechoslovakia 
For  19G4: 

Dr.  P.  Chaloupka 

Institute  of  Experimental  Physics  v 
Cosmic  Ray  Laboratory  Lomnicky  Slit 
p.  Tatranska  Lomnica,  Czechoslovakia 
From  19G5-present: 

Dr.  N.  S.  Kaminer 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U.  S.  S.  R. 
p/o  Akademgorodok,  Moscow  Region, 

U.  S.  S.  R. 


Comments: 

Data  from  19G3-I9G7  submitted  to  the  World  Data  Centers.  More  recent  data 
will  be  submitted  to  the  Data  Centers. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 


Operating  IGY-Type  Neutron  Monitors 


Station  Name 


ZUGSPITZE,  F.  R.G. 


Alternate  Names  Zugspitze  Laboratory 

Max  Planck  Institut 

Geographic  Coordinates  47°25'N,  10  59'E 

Vertical  Cutoff  Rigidity  4.24  GV 

Altitude  2960  meters 

Start  of  Observations  January  1,  1957 

Principal  Investigator  Dr.  Dieter  Hovestadt  j 

Max  Planck  Institut  fur  Physik  and 
Astropliysik 

Institut  fu'r  Extraterrestrische  Physik 
8046  Garching,  Munchen,  F.  R.  G. 

Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  1  year 
after  observations. 


Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957 
January-June  1958 
July- December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


Section  A3 


Muo’i  Detectors 


The  following  listings  contain  the  pertinent  information  on  the  various  muon 
detectors,  not  including  those  operating  underground,  in  operation  or.  December 
31,  1971.  The  locations  of  these  detectors  are  shown  in  Figure  A3.  A  separate 
listing  is  given  for  each  detector  even  though  there  may  be  more  than  one  detector 
operating  at  the  same  location. 

There  is  no  standard  description  for  the  many  muon  detectors  in  existance, 
and  many  variations  exist.  For  the  1GY  there  was  a  standard  cubical  design 
described  by  Elliot  (1957).  In  later  years  it  has  been  common  in  many  countries 
to  replace  the  banks  of  geiger  counters  with  scintillators,  but  many  individual 
variations  in  design  exist  ranging  from  single  detectors  to  the  crossed  telescope 
technique.  A  description  of  the  meta-muon  oetector,  sometimes  referred  to  as  the 
X-MT-G4  (where  X  denotes  the  number  of  independent  sections)  is  given  by 
Carmichael  (1964).  Whenever  possible  a  description  of  the  detector  or  an  appropriate 
reference  has  been  included  in  the  detector  listing. 


GfcOGKAHUC  I.OMITWir 


Figure  A3.  World  Map  Showing  Locations  of  Operating  Muon  Detectors 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigators 


AHMEDABAD,  INDIA 

23°01'N,  72°36'E 
15.  94  GV 
Sea  level 

Muon  scintillator  telescope  forming  2 
vertical  and  2  inclined  telescopes  (zenith 
angle  =  50°) 

December  1968 

From  December  1968  to  January  1972: 

Prof.  V.  Sarabhai  (deceased) 

From  January  1972  to  the  present: 

Prof.  U.  R.  Rao 

Physical  Research  Laboratory 

Ahmedabad  9,  India 


Comments: 


Data  will  be  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


ALERT,  CANADA 

82°31'N,  62°20'W 
0.  00  GV 
66  meters 

4-MT-64  cubical  muon  monitor 
October  11,  1965 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic  Ray  MT-64 
Muon  Monitor  Data"  series  of  reports. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


ALMA-ATA,  U.  S.  S.  R. 

43°15'N,  76°55’E 
6.  69  GV 
806  meters 

Crossed  muon  telescope 
(Angle  less  than  45°  N  and  S) 
July  1,  1961 
Dr.  E.  V.  Kolomcets 
Kazakh  State  University 
Kirov  Street,  136 
Alma-Ata,  U.  S.  S.  R. 


Comments: 

No  plans  to  submit  data  to  the  World  Data  Centers. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Observations 
Principal  Investigator 


Comments: 


ALMA-ATA,  U.  S.  S.  R. 

43°15’N,  76°55'E 
6.  69  GV 
806  meters 

January  1962-June  1962 
January  1964-present 
Dr.  E.  V.  Kolomeets 
Kazakh  State  University 
Kirov  Street,  136 
Alma-Ata,  U.  S.S.  R. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


ALMA-ATA,  U.  S.  S.  R. 

43°15‘N,  76°55'E 
6.  69  GV 
806  meters 

Crossed  muon  telescope  (angle  less  than 
45  N,  S,  E,  W  and  vertical) 

November  10,  1963 
Dr.  E.  V.  Kolomeets 
Kazakh  State  University 
Kirov  Street,  136 
Alma-Ata,  U.  S.  S.  R. 


Comments: 

No  plans  to  submit  data  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


Comments: 


APATITY,  U.  S.  S.  R. 

67°33'N,  33°20'E 
0.  65  GV 
182  meters 

Crossed  wide-angle  muon  telescope 
September  1,  1967 
Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akademgorodok,  Apatity 
Murmansk  Region,  U.  S.  S.  R. 


Data  from  September  1,  1967  through  December  31,  1970  deposited  in  the 
World  Data  Centers.  Data  after  1970  available  on  request. 


76 


Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


BELFAST,  NORTHERN  IRELAND 

54°35'N,  5°5G'W 
1 . 9?,  GV 
16  meters 
March  1,  1966 
Dr.  C.  S.  Watt 

Department  of  Pure  and  Applied  Physics 
Queen's  University 
Belfast  BT7  INN 
Northern  Ireland,  U.  K. 


Data  to  be  submitted  to  the  World  Data  Centers. 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigators 


Comments: 


BELSK,  POLAND 

Central  Geophysical  Observatory 
5 1°50'N,  20°47'E 
3.  18  GV 
180  meters 

Duplex  cubical  counter  telescope, 
standard  IGY-type  with  10  cm  lead 
February  1966 

Dr.  T.  Kowalski  and  Dr.  Z.  Kobylinski 
Geophysical  Institute  of  Polish  Academy 
of  Science 

U1  Pasteura  3,  Warsaw,  Poland 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 

Data  are  published  in  the  Journal:  Materiaty  i  Pracc,  Zaklad  Geofizyki  PAN. 
(English  Translation  -  Materials  and  Papers,  Geophysical  Institute  of  Polish 
Academy  of  Science). 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


BERGEN,  NORWAY 

60°24'N,  5°19'E 
1.  13  GV 
Sea  level 

Wide  and  narrow  angle  muon  telescope 
with  GM  counters  mounted  about  a  stan 
dard  cubical  telescooe  with  10  cm  lead 
shield 

December  1956 
Prof.  Dr.  B.  Trumpy 
Deoartment  of  Physics 
Ur*,  /ersity  of  Bergen,  L 
Allegi.  53-55,  Bergen,  Norway 


Comments: 

Data  to  be  sent  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Alt.  .ude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  investigator 


BOLOGNA,  ITALY 

44°30'N,  U°21'E 
5.  22  GV 
Sea  level 

Cubical  standard  coincidence  telescope. 
Hard  coincidences  45°  E  and  45°  W. 
Omnidirectional  ionizing  total.  (See 
comments). 

January  1,  1965 

Prof.  M.  Galli 

Istituto  de  Fisica  Universita 

Via  Irnerio  46 

40126  Bologna,  Italy 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  within  a  year  of  observa¬ 
tions. 

The  total  ionizing  component  is  described  in  the  paper  "Observations  on 
Cosmic-Ray  Variations  During  Cold- Front  Perturbations"  by  M.  C.  Fazzini, 

M.  Galli,  I.  Guidi,  and  P.  Randi,  Canadian  Journal  of  Physics,  46,  S1073,  1968. 
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Operating  Muon  Detectors 


Station  Name 


CHACAI.TAYA,  BOLIVIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


16  19’S,  68  9'W 
13.  10  GV 
5220  meters 

East- west  muon  telescopes  of  three 
fold  coinc' .  >ce  Geiger  counters.  It 
detects  the  total  component. 

March  1957 
Ing.  Ricardo  Anda 
Laboratorio  de  Fisica  Cosmica 
Universidad  Mayor  de  San  Andres 
La  Pax,  Bolivia 


■wr 

i 

'( 


Comments: 


Equipment  was  operated  intermittently  until  March  1968  when  continuous 
operation  wac  started. 

Data  not  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


CHACALTAYA,  BOLIVIA 

16°19'S,  68°9'W 
13.  10  GV 
5220  meters 

East-west  and  vortical  scintillation 
coincidence  muon  telescopes 
March  16,  1970 
Ing.  Ricardo  Anda,  . 
Laboratorio  de  Fisica  Cosmica 
Universidad  Mayor  de  San  Andres 
La  Pax,  Bolivia 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  published  i:i  the  series-  "CUADERNOS",  a  publication  of  the  Laboratorio 
de  Fisica  Cosmica. 
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Operating  Muon  Detectors 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


Comments: 


COLLEGE  STATION,  U.  S.  A. 

Texas  A&M  Magnetic  Spectrometer 
30.63°N,  96.35°W 
4.  95  GV 
76  meters 

Two  directional  muon  magnetic  spectro¬ 
meter  telescopes.  The  smaller  has  a 
maximum  detectable  momentum  (MDM) 
of  approximately  350  GeV/c.  The 
larger  has  a  MDM  of  approximately 
1000  GeV/c. 

March  ..968  (the  smaller) 

October  1968  (the  larger) 

Dr.  Nelson  M.  Duller 
Texas  A&M  University 
Department  of  Physics 
College  Station,  Texas  77843,  U.  S.  A. 


Those  detectors  are  in  continual  operation. 

Data  are  not  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigators 


Comments: 


DACCA,  BANGLADESH 

23°45'N,  90°?.5'E 
16.22  GV 
Sea  level 

Vertical  narrow  angle  muon  telescope 
June  24,  1966 

Dr.  M.  S.  Islam  and  Dr.  Q.  N  Begum 
Cosmic  Radiation  Research  Laboratory 
Physics  Department 
Dacca  University 
Dacca  2,  Bangladesh 


Data  routinely  submitted  to  the  World  Data  Centers. 

The  operation  of  this  equipment  was  temporarily  stopped  on  March  1,  1971. 
Plans  are  being  made  to  convert  this  telescope  to  a  cubical  telescope  in  the  near 
future.  The  present  telescope  has  a  total  absorber  thickness  equivalent  to  25  cm 
of  lead. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


Comments: 


DEEP  RIVER,  CANADA 

'  l 

I 

46°06‘N,  77330'W 
1..02GV  : 

145  meters, 

Wide  angle  muon  monitor 
May  1,  1962  ! 

Dr.  Hugh  Carmichael  ! 

Atomic  Energy  of  Canada,  Ltd. 

Chalk  River,  Ontario!  Canada 


Data  may  be  submitted  to  World  Data  Centers.  1 

Data  may  be  published  from  start  until  end  of  1965  to  overlap  cubical  muon' 
monitor  observations  beginning  February  20,  1965.  , 

‘i  ‘  > 


Station  Name  '  * 

DEEP  RIVER,  CAN, ADA 

Geographic  Coordinates 

46°06'N,  77°30'W  .  1 

Vertical  Cutoff  Rigidity 

1,.  02  GV 

Altitude 

145  meters  ; 

Type  of  Equipment  and  Configuration 

4 -MT-64  cubical  muon  lhonitor 

Start  of  Observations 

February  20,  If  <o 

Principal  Investigator  , 

Dr.  Hugh  Carmichael 

Atomic  Energy  of  Canada,  Ltd. 
Chalk  Rivpr,  Ontario,  Canada. 

t  » 

Comments: 

• 

!  *  i 

Data  routinely  submitted  to  the  World  Data  Centers. 


Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic  Ray  MT-64 
Muon  Monitor  Data1'  series  of  reports.  ' 


i 


i 
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;Oper'ating  Muon  Detectors 


Station  Name 

i 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

i  i 

Start  of  Observations 
Principal  Investigator 


i 

i 

Comments: 


DENVER,  U.S.A. 

39°40'N,  104  ’58'W 
2.  91  GV 
1800  meters 

Multi-directional  muon  telescope  (see 
comments) 

January  1,  1967 
Prof.  R.  L.  Chasson 
Department  of  Physics 
University  of  Denver 
Denver,  Colorado  80210,  U.S.A. 


This  muon  telescope  is  not  a  standard  array.  A  complete  description  of  this 
detector  is  given  in  the  paper  "Results  from  the  New  Denver  Multidirectional 
Meson  Telescope"  by  R.  L.  Chasson,  M.  Iona,  V.  J.  Kisselbach  and  P.  Baker, 
Jr.,  Proceedings  of  the  Ninth  International  Conference  on  Cosmic  Rays,  Vol.  1, 
282,  1965.  ,  "" 


Data  routinely  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  .Investigators 


DOURBES,  BELGIUM 

50°06'N,  4°3G'E 
3.24  GV 
225  meters 

Standard  cubical  telescope  (10  cm  lead). 
Two  telescopes  directed  to  the  East  and 
West  with  zenith  angles  of  45  (no  lead). 
January  1,  1969 

Prof.  L.  Bossy  and  Dr.  J.  C.  Jodogne 
Geophysique  externe 
Institut  royal  metiforologique 
3,  Avenue  Circulaire 
Bruxelle  18,  Belgium 


Comments: 

This  detector  was  in  operation  for  specific  short  periods  of  time  during  1968. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


GOOSE  BAY,  CANADA 

53°16'N,  60°24'W 
0.52  GV 
46  meters 

4-MT-64  cubical  muon  monitor 
November  17,  1964 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  routinely  published  in  the.  Atomic  Energy  of  Canada  "Cosmic  Ray  MT-64 
Muon  Monitor  Data"  series  of  reports. 


Station  Name 


HAEELEKAR,  AUSTRIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


47°19'N,  11°23'E 

4.  37  GV 

2290  meters 

December  15,  1957 

Prof.  Dr.  Rudolf  Steinmaurer  and 

Dr.  Herbert  Oberguggenberger 

Physikalisches  Institut 

Schopfstrasse  41 

A- 6020- Innsbruck,  Austria 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 


Station  Name 


IIEISS  ISLAND,  U.S.  S.  R, 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


80°37'N,  58°03'E 
0.  10  GV 
20  meters 

Mega- muon  telescope 
October  15,  1970 
Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akademgorodok,  Apatity 
Murmansk  Region,  U.  S.  S.  R. 


Comments: 


Data  available  upon  request. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


! 50 BART,  AUSTRALIA 

42°54'S,  147°20'E 
1.88  GV 
Sea  level 

Vertical  muon  telescope 
September  1,  1953 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.  P.  O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

The  telescope  was  designed  so  that  count  rates  of  particles  passing  through 
10  cm  and  20  cm  of  lead  were  obtained  separately.  The  20  cm  lead  channel  was 
discontinued  early  in  1967. 

Data  to  the  end  of  1967  were  deposited  in  the  World  Data  Centers,  There 
are  no  present  plans  to  submit  more  recent  data. 


Station  Name 

Geographic  Coordinates 
Vertici-1  Cutoff  Rigidity 
Altitude 

Type  of  Et;  lipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


HOBART,  AUSTRALIA 

42°54'S,  147°20'E 
1.88  GV 
Sea  level 

Inclined  rotating  East- West  muon  tele¬ 
scope  with  zenith  angle  of  45°. 
December  22,  1955 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.  P.O, 

Hobart,  Tasmania  7001,  Australia 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


INUVIK,  CANADA 

G0°2 l'N,  133°43'W 
0.  18  GV 
21  meters 

4-MT-G4  cubical  muon  monitor 
July  12,  19G4 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic  Ray  MT-64 
Muon  Monitor  Data"  series  of  reports. 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


IRKUTSK,  U.S.S.  R. 

Zui 

52°28'N,  104°02'E 
3.  66  GV 
433  meters 

Crossed  wide-angle  muon  telescope 

September  1,  1968 

Dr.  A.  A.  F..uzov 

Siberian  IZMIRAN 

Lenin  Street  8,  Irkutsk,  U.  S.  S,  R. 


Comments: 

Data  not  routinely  submitted  to  the  World  Data  Centers^ 

*  i' 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


IRKUTSK,  U.  S.  S.  R. 

52°28'N.  104°02’E 
3.  GG  GV 
433  meters 

High  counting  rate  muon  telescope 

October  19G8 

Dr.  A.  A.  Luzov 

Siberian  IZMIRAN 

Lenin  Street  5,  Irkutsk,  U.  S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
rfter  observations. 
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Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


KULA,  U.  S.A. 

20°44'N,  156°20'W 
13.  30  GV 
930  meters 

2-MT-64  cubical  muon  monitor 
July  10,  1966 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 

Data  routinely  published  in  the  Atomic  Energy  of  Canada  "Cosmic  Ray  MT-64 
Muon  Monitor  Data"  series  of  reports. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigators 


LIN DAU/ HARZ,  F.  R.  G. 

5 1°36‘N,  10°6'E 
3.  00  GV 
140  meters 

Muon  scintillator  telescope 
January  1,  1970 

From  January  1970  to  February  1971: 

Prof.  Dr.  A.  Ehmert  (deceased) 
From  February  1971  to  the  present: 
Prof.  Dr.  V.  J.  Kisselbach 
Institut  fur  Stratospharen-Physik 
Max  Planck  Institut  fur  Aeronomie 
3411  Lindau/IIarz 
PI3  40,  F.  R.  G. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


LOMNICKY  STIT,  CZECHOSLOVAKIA 

49.  20°N,  ?0.22°E 
4.  00  GV 
2632  meters 
Crossed  muon  telescope 
January  1,  1968 
Dr.  Pavel  Chaluupka 
UEF  SAV  , 

Lomnick.v  StU 

p.  Tatranska  I.oninica,  Czechoslovakia 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  a  year 
after  obsetvations. 
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Operating  Muon  Detectors 


Station  Name 


LOS  CEHRILL0S  STATION,  CHILE 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


Santiago 

33°30’S,  70°42'W 
11.  44  GV 

512  meters  9 

Cubic  scintillator  monitor  of  1/2  m“ 
(each  counter),  unshielded 
January  1,  1967 
Prof.  Gabriel  Alvial 
Centro  de  Radiacion  Cosmica 
(Facultad  de  Ciencias  Fisicas  y 
Matematicas) 

■Universidad  de  Chile 
Gasilla  1314 
Santiago  de  Chile,  Chile 


Comments: 

Data  to  be  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


MAWSON,  ANTARCTICA 

67°36'S,  62°53'E 
0.  22  GV 
Sea  level 

Vertical  muon  telescope 

May  3,  1955 

Dr.  R.  M.  Jacklyn 

Antarctic  Division 

Department  of  Supply 

Melbourne,  Victoria  3004,  Australia 


Comments: 

Data  to  the  end  of  1967  submitted  to  the  World  Data  Centers. 


Data  are  published  in  "ANARE  Data  Reports",  Antarctic  Division,  568  St. 
Kilda  Road,  Melbourne,  Victoria  3004,  Australia. 

Data  for  July  1,  1 057  to  December  31,  1958  published  in  "Cosmic-Ray  Inten¬ 
sity  During  the  International  Geophysical  Year",  No.  5,  National  Committee  for 
the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Pars, 
Tokyo,  Japan,  July  1961. 
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Operating  Muon  Detectors 


Station  Name 

Geographic.  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  investigator 


MAWSON,  ANTARCTICA 

67°36'S,  62°53'E 
0.  22  GV 
Sea  level 

Inclined  rotating  East- West  rpuon  tele¬ 
scope  with  zenith  angle  of  45° 

May  5,  1955 

Dr.  R.  M.  Jacklyn 

Antarctic  Division 

Department  of  Supply 

Melbourne,  Victoria  3004,  Australia 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 


Data  are  published  in  "ANARE  Data  Reports",  Antarctic  Division,  568  St. 
Kiida  Road,  Melbourne,  Victoria  3004,  Australia. 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


MAWSON,  ANTARCTICA 

67°3C'S,  62°53'E 
0.  22  GV 
Sea  level 

North- south  muon  telescope  with  high 
zenith  angle  (75°) 

March  31,  1968 

Dr.  R.  M.  Jacklyn 

Antarctic  Division 

Department  of  Supply 

Melbourne,  Victoria  3004,  Australia 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 


Data  are  published  in  "ANARE  Data  Reports",  Antarctic  Division,  568  St. 
Kiida  Road,  Melbourne,  Victoria  3004,  Australia. 


Station  Name  McMURDO,  ANTARCTICA 

Geographic  Coordinates  77°51'S,  166°43'E 

Vertical  Cutoff  Rigidity  0.  01  GV 

Altitude  48  meters 

Start  of  Observations  March  1961 

Principal  investigator  Dr.  Martin  A,  Pomerantz 

Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  10081,  U.S.A. 

Comments: 


Data  not  submitted  to  the  World  Data  Centers. 


Operating  Miion  Detectors 


Station  Name 


MEXICO  CITY,  MEXICO 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


C.  U.  (Ciudad  Universitaria) 
19°20'N,  99°11'W 
9.  53  GV 
2274  meters 

Scintillator  muon  telescope 
April  1971 

Mr.  Oscar  Troncoso 
Instituto  de  Geofisica 
Torre  de  Ciencias 
Ciudad  Universitaria 
Mexico  20,  D.  F,  Mexico 


Comments: 

Data  to  be  routinely  submitted  to  the  World  Data  Centers. 


Station  Name 


MOSCOW,  U.  S.S.  R. 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


IZMIR  AN 
55°28'N, 

2.  46  GV 
200  meters 


37 


19'E 


High  counting  rate  muon  telescope 
August  1968 
Dr.  Y.  L.  Blokh 
IZMIRAN 


Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U.  S.  S.  R. 
p/o  Akademgorodok,  Moscow  Region, 
U.  S.  S.  R. 


Comments: 


Data  submitted  to  the  World  Data  Centers  approximately  1  year  after  obser¬ 
vations. 
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Operating  Muon  Detectors 


Station  Name. 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  investigator 


MOSCOW,  U.  S.  S.  R. 

IZMIRAN 
55°28'N,  37° 19'E 
2.  46  GV 
200  meters 

Wide-angle  crossed  telescope 
August  1968 
Dr,  Y.  L.  Blokh 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodck,  Moscow  Region, 
U.  S.  S.  R. 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


Comments: 


MT.  NORIKURA,  JAPAN 

36°07'N,  137°33'E 
11.  39  GV 
2770  meters 

Multi-directional  large  area  muon  tek 
scope  (36  m2x2).  Measurements  are 
made  in  13  directions:  vertical,  an^ 
four  azimuths  with  zenith  angles  30°, 
39°  and  49°. 

December  1968 
Prof.  K.  Nagashima 
Department  of  Physics 
Nagoya  University 
Furocho,  Chikusa-ku 
Nagoya,  Japan 


Data  routinely  submitted  to  the  World  Data  Centers. 
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Operating  Muon  Detectors 


Station  Name 


NAGOYA,  JAPAN 


Geographic  Coordinates  3">.  01°N,  136.  90°E 

Vertical  Cutoff  Rigidity  12.  06  C.V 

Altitude  4.  9  meters 

Type  of  Equipment  and  Configuration  Multi-directional  large  area  muon  tele¬ 
scope  (36  m2x2).  Measurements  are 
made  in  17  directions,  vertical  andQ 
four  azimuths  with  zenith  angles  30°, 
39°,  49°  and  55° 

Start  of  Observations  October  1970 

Principal  Investigator  Prof.  Y.  Sekido 

Department  of  Physics 
Nagoya  University 
Chikusaku,  Nagoya,  Japan 

Comments: 

Data  routinely  submitted  to  the  World  Data  Centers. 


Station  Name  OULU,  FINLAND 

University  of  Oulu 
65°  l'N,  25°30'E 
0.81  GV 
15  meters 

Mega- meson  telescope 
August  1,  1968 
Dr.  Pekka  Tanskanen 
Department  of  Physics 
University  of  Oulu 
Kontinkangas,  Oulu,  Finland 

Comments: 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Pdgidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


Data  to  be  submitted  to  the  World  Data  Centers. 


Operating  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 


Start  of  Observations 
Principal  Investigator 


Comments: 


PREDIGTSTUHL,  F.  R.  G. 

47°42'N,  12°53'E 
4.  30  GV 
1614  meters 

Three  scintillators  -  sodium  iodide 
thallium  activated  crystals;  diameter 
equals  5  inches,  bottom  shielded  with 
10  cm  lead. 

November  22,  1966 
Dr.  B.  Beckmann 
FTZ  D33 

Am  Kavalleriesand  3 
61  Darmstadt,  F.  R.  G. 


Data  not  submitted  to  the  World  Data  Centers. 


Data  expected  to  be  published. 

The  operation  of  this  equipment  is  expected  to  be  terminated  during  1972. 


Station  Name 


SCHAUINSLAND,  F.  R.  G. 


Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


Freiburg 
47°55'N, 


7°45'E 


4.  10  GV 
1200  meters 
Vertical  telescope 
January  1,  1959 
Dr.  A,  Sittkus 

Max  Planck- In stitut  fur  Kernphysik 

Katharinenstr.  25 

78  Freiburg  (Creisgau),  F.  R.  G. 


Comments: 


Data  not  submitted  to  the  World  Data  Centers. 
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Operating  Muon  Detectors 


Station  Name  SCHAUINSLAND,  F.  R.  G. 

Alternate  Name  Freiburg 

Geographic  Coordinates  :47'55'N,  7°45'E  ( 

Vertical  Cutoff  Rigidity  4. 10  GV 

Altitude  1200  meters 

Type  of  Equipment  and  Configuration  Inclined  angle  telescope 


Start  of  Observations 
Principal  Investigator 


Comments: 


August  1,  1969 
Dr.  A.  Sittkus  !( 

Max  Planck- Institut  fur  Kernphysik 
Katharinenstr.  25  . 

78  Freiburg  (Breisgau),  F.  R.  G. 


Data  not  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


SOUTH  POLE,  ANTARCTICA 

90°0'S;  0°0'E 
0.  11  GV 

2820  meters  '  .  ‘  >  s 

May  1964. 

Dr,  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,,  U.  S..A, 

i 


Data  not  submitted  to  the  World  Data  Centers/ 


! 
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.Operating' Muon  Detectors 

i 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Observations 

Principal  Investigators 


Comments: 


SULPHUR  MOUNTAIN,  CANADA 
Banff 

•31.  2 -N,  115.  6°W 

1.  14  GV 

2283  meters 

Cubical  muon  telescope 

July  1,  1957iSeptember  30,  1964 

November  6,  1968-present 

From  July  !,  1957  to  September  1,  1970: 

Dr.  B.  G.  Wilson 
Present  address: 

Vice-President 
Simon  Fraser  University 
Burnaby  2,  B.G..;  Canada 
From  September  1,  1970  to  present: 
Prof.  D.  Venkatesan  and  Dr,  T. 
Mathews 

Physics  Department 
University  of  Calgary  _ 

Calgary  44,  Alberta,  Canada 


J 


Efficiency  factors  on  file  at  the  World  Data  Centers. 

.  Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
alter  observations. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray  In¬ 
tensity  During  the  International  Geophysical  Year1',  No.  5,  National- Committee 
v  for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,.  Ueno 
'  Park,  Tokyo,  Japan,  July,  1961.. 


Station  Name 


swArthmore,.  U.  S.  A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


39°54'N,  75°21'W 
1.  92  GV 
80  meters 
June  1964 

Dr.  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,  U.  S.  A. 


Comments: 

i 

r-  Data  not  submitted  to  the  World  Data  Centers. 

I 
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Operating  Muon  Detectors 


Station  Name 

Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


SYOVVA,  ANTARCTICA 

Syowa  Base 
Syowa  Station 
69  00'S,  39  36'E 
0 ;  42  GV 
15  meters 

Area  equals  4  square  meters 
February  1970 
Dr.  Y.  Miyazaki 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi 
Tokyo,  Japan 


Comments: 

Data  will  be  submitted  to  the  World  Data  Centers  in  yearly  increments 
approximately  T  year  after  data  are  returned-to  .Japan  via. the  Japanese  expedition 
ship. 


Station  Name 


TBILISI,  U.S.SjR. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Observations 


Principal  Investigator 


41°43'N,  44°48'E 
6.  91  GV 
510  meters 

February  1960  -  June  1961 
January  1963  -  May  1964 
August  1964  -  December  1964 
February  1965  -  November  1966 
January  1967  -  June  1967 
August  1967  -  January  1968 
April  1968  -  present 
Dr.  T.  V.  Kcbuladze 
Institute  of  Geophysics 
Academy  of  Sciences,  Georgian  SSR 
L.  Rukhadze  Street,  l 
Tbilisi,  15,  U.  S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Operating  Muon  Detectors 


Station  Name 

Alternate  Name 
Geographic  Coo rdinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 

Data  not  submitted  to  the  World  Data 


THULE,  GREENLAND 

Geopole  Station 

76  35'N,  68°25'W 

0.  00  GV 

260  meters 

January  1962 

Dr.  Martin  A.  Pomerar.tz 

Bartol  Research  Foundation 

Swarthmore,  Pennsylvania  19081,  U.  S.  A. 


Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


Comments: 


UPPSALA,  SWEDEN 

59°51'N,  17°35'E 
1.43  GV 
Sea  level 

Vertical  and  incliped  telescopes  (plastic 
scintillators)  looking  north,  south,  east 
and  west  (see  comments) 

July  1,  1963 
Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


For  details  of  the  telescopes  see  Arkivjor.  Fysik,  29,  329-341  (1965), 

Vertical  direction  data  starting  with  July  1,  1965  will  be  submitted  to  the 
World  Data  Centers.  To  obtain  vertical  direction  data  prior  to  July  1,  1965  and 
inclined  direction  data,  contact  the  principal  investigator. 
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Operating  Muon  Detectors 


Station  Name  UTRECHT,  THE  NETHERLANDS 

52°06'N,  5°0?'E 
2.76  GV 
1  meter 

Plastic  scintillator  muon  telescope 
(Bercovitch  design) 

February  1,  1967 
Dr.  L.  D.  de  Feiter 
Space  Research  Laboratory 
Beneluxlaan  21 
Utrecht,  The  Netherlands 

Dr.  H.  F.  Jongen 
Natuurkundig  Laboratorium 
Universiteit  van  Amsterdam 
Valckenierstraat  65 
Amsterdam,  The  Netherlands 

Comments: 

Observations  were  interrupted  from  February  1,  1967  until  July  1,  1969 
because  of  interference  from  the  nuclear  accelerator. 

Data  from  July  1,  1969  will  be  submitted  to  the  V  arid  Data  Centers. 

Data  routinely  published  in  the  Monthly  Bulletin,  Royal  Meteorological  In 
stitute,  De  Bilt,  The  Netherlands. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigators 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


YAKUTSK,  U.S.S.R. 

62°01!N,  129°43'E 
1.  70  GV 
105  meters 

Crossed  muon  telescope  (angle  less  than 
30°  N  and  S,  and  vertical) 

March  1,  1958 
Dr.  A.  I.  Kuzmin 

Institute  of  Cosmophysicm  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U,  S,  S,  R. 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 


The  vertical  muon  telescope  data  from  March  1958  to  December  1959  have 
been  published  in  the  monograph  “High  Energy  Cosmic  Ray  Variations"  by  A.  I, . 
Kuzmin,  published  by  "Nauka",  1964. 

The  vertical  muon  telescope  data  for  1960  and  1961  have  been  published  in 
the  monograph  "Cosmic  Ray  Variations  and  Solar  Activity"  by  A.  I.  Kuzmin, 
published  by  "Nauka",  1968. 


Section  A4 

Undtrgmwid  Muon  D«t«ctors 

At  the  requeit-of  many.  offthe.  principal  investigators,.  <1  separate  listing  of 
the  underground  muon. det'ectorschas  been Jnclucied;  The  following  listings  contain 
the  pertinehtThformatioh'on  the  underground  muon  detectors  that  were  in  opera¬ 
tion  on  December  31,.  1971.  The  lpcations-of  these  detectbrs  are  shown  in 
Figure  A4. 

In  all  cases  the  underground  depthiin  meters  water  equivalent  (m.  w.  e. )  has 
been  specified.  The  meters  water  equivalent  are  also  included  in  the  listing  of 
the  calendar  of  operations  for  underground  jiriubh  defectors  given  in  Appendix  D; 
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Figure  A4.  World  Map  Showing  Locations  of  Operating  Underground  Muon 
Detectors 
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Operating  Underground/Muon'  Detectors 


Station  Name 

Geographic  Coordinates: 
VerticaUCutoff-  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Operation 
Principal  Tnyestigato  r 


BUDAPEST,  HUNGARY 

47;,5°N,  18.  9°-E- 
4,  44  GV 
•410  meters 

Underground  muon  telescope -system; 
40  m.  w.  e. 

.February  -1958  -  October  1963; 

April;  1966  -  present 
Prof.  A.  Somogyi 
Department  pfiCosmic  Rays 
'Central.  Research; Institute  of  Physics 
Budapest  114,  P.  6.  B.  49,  Hungary 


Comments: 

Data  from  February  1958  to  October  1963  Submitted  to  the  World  Data 
Center.  Data  from  April  1966;to  be  submitted. 


Station  Name 


CAMBRIDGE  TUNNEL,  AUSTRALIA 


Alternate  Names 

Geographic.  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  arid  .Configuration 

Start  of  Observations 
Principal  Investigator 


Cambridge  Tuririel-(Hdbart) 

Hobart 

42°51’S,  14  7°  25'E 
1.91  GV 
110  nieters 

Underground  vertical  muon  telescope; 
36  in.  w;  e, 

September  23,.  1957 
Dr.  A;.  G,  Fenton 
Physics  Department 
University  of.Tasrriania 
Box  252C,  G.  P.  O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

This  observatory  is  about  6  miles  from  Hobart  and  is  the  only  underground 
site  in  the  area. 

Equipment  is  situated  below  approximately  36  meters  water  equivalent  of 
shale  (this  corrects  earlier  estimates  of  40  m.  w.  e. ). 

No  present  plans  to  submit  data  to  the  World  Data  Centers. 


99 


Operating  Underground  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigators 


Comments: 


CHACALTAYA,  BOLIVIA 
Bolivia 

16°  19'S,  68°9’W 
13.  10  GV 
5243  meters 

Multi- directional  muon  solid  scintillator, 
coincidence  telescope  located  at  30  m.  w. 
e.  underground 
September  1964 

Dr.  V.  H.  Regener  and  Dr.  D.  B. 
Swinson 

Dept,  of  Physics  and  Astronomy 
The  University  of  New  Mexico 
800  Yale  Boulevard  N.  E. 

Albuquerque,  New  Mexico  87106,  U.  S.  A. 


Data  not  submitted  to  the  WorkkData-Centers., 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigators 


EMBUDO,  U.S.A. 

35.  20°N,  106.  4  J°W 
4.  36  GV 
2621  meters 

Multi-directional  muon  solid  scintillator 
coincidence  telescope  located  at  20 
m.w.  e.  underground 
August  1969 

Dr.  V,  H.  Regener  and  Dr.  D.  B. 
Swinson 

Dept,  of  Physics  and  Astronomy 
The  University  of  New  Mexico 
800.  Yale  Boulevard  N.  E. 

Albuquerque,  New  Mexico  87106,  U.S.A. 


Comments: 


Data  not  submitted  to  the  World  Data  Centers, 

Only  intermittent  data  obtained  from  August  1969  to  January  1970. 
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Operating  Underground  Muon  Detectors 


Station  Name 

^Geographic  Coordinates 
'Yertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start'pf  Observations 
Principal  Investigators 


EMBUDO,  U.  S.-.A. 

35.  20°N,  106;  41°W 
4.:36  GV 
2621  meters 

Multi-directional  muon  solid:Scintillator 
coincidence  telescope  located  at  40 
m.  w.  e.  underground- 
December  1964 

Dr.  V.  lb  Regener  and  Dr.  D.  ,B. 

Swin  son 

Department  of.  Physics  and  Astronomy 
The- University  of  New  Mexico 
800  YaleiBoulcvard;  N.E, 

Albuquerque,  New  Mexico  87-106,  U.  Si  A. 


Comments: 

Equipment  not  in  operation  during  November  1966. 
Datamot  submitted  toithe  Wo rld=pata-,Centers; 


Station  Name 


MAKERERE,  UGANDA 


Alternate  Names 
Geographic  Coordinates 
Vertical- Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


Kilembe 

.0o00'N,  30°0b'E 
14.  84  GV 
1500  meters 

Underground  muon  telescope: 

October  1969 

Prof.  D.  M.  Thom  >on 

Physics  Department 

Makerere  University  College 

P.O.  Box  7062 

Kampala,  Uganda,  E.  Africa 


40  ms  w.  e. 


Comments: 

No  plans  at  present  to  submit  data  to  the  World  Data  Centers. 

This  equipment  was  previously  operated  at  ground  level  as  E-W  telescopes, 
See  details  under  closed  muon  telescopes- -Makerere. 

Only  limited  data  available  for  the  period  October  1969-May  1970. 
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Operating  Underground  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  - Rigidity 
Altitude 

Type  of  Equi  pment  and  Configuration 


Start  of  Observations 
Principal  Investigator- 


MATSUMOTO,  JAPAN 

36°14'N,  138°00'E 
11.  31  GV 
630  meters- 
Muiti- directional  muon  telescope,  having 
8  m^'-area  each  of  two^fpld, Coincidence. 
Depths  aj^e:-  50  rh;  w.  e.  for  vertical, 

43  m.  w.  e.  for  north,  92  m.  w.  e.  for 

south,  65  m.  w.  e.  for  eastj  and  52 

m.  w.  e.  for  west  direction 

August  2',  1971 

Dr.  Satoru  Mori 

Department  of  Physics 

Faculty  of  Science 

Shirishu  University 

MatsumotOj,  Japan 


Comments: 


Details  oft  the  .telescope  have  been  given  in  .the  paper  "Continuous  Measure; 
ments  of.  Cosmic- Ray  Intensity  with  Multi-directional  Muon  .Telescope  50  m.  w.  e. 
Underground!  at  Matsumoto",  by  M.  Ichinose,  S.  Mori,  G.  Sagisaka,  and  S. 
Yasue,  In  Jour,  .Liberal  Arts,  Shinshu  Univ. ,  No.  6,  9-31,  1972. 

Observation  has  been  made  from  April  7,  1971  with  the  same  telescope,  but 
6  nr  area  each  of  two-fold  coincidence. 

Data  will  be  available  on  an  exchange  basis. 
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Station  Ns. vie 

•Geographic  Coordii  aids 
Vertical  Cutoff  Rigi  !ity 
Altitude 

Type  of  Equipment:  and  Configuration 

Period  of  Operation 
Principal  Investigators 


MONT  BLANC  TUNNEL,  FRANCE 

45°48JNi  4°31’E 
4.  65  GV 
1300.  meters. 

Underground  muori  telescope  system; 

The  depth  is  varied  from  900  to  3000 
hi;  w,  e.  (sec  comments) 

September  1968'  -  present  (see  comments) 

Prof.  W.  R.  Sheldon 

Physics  Department 

University  of  Houston 

Houston,  Texas  77004,  U.  S.  A. 

Prof.  Gilbert  Vedrenne 
P.  O;  Box  4057 
University  of  Toulouse 
Toulouse,  France 


Comment  «• 

This  rystem  of  muon  telescopes,  located  near  Chamonix,  France,  has  ah 
apertufeoot  5000  cm*  sr,  a  viewing  angle  equal  to  ±15  ,  with  an  angular  resolu¬ 
tion:  ~V  >-  Theisysteni,has  been  in  operation  at-diffe rent-depths,  different 
orientations  and  for  different  periods  as  follows: 


Time  ^Period  Depth  (rh.  w;  e.  ) 


September  15,  1968-February  20,  1969  900 

February  25,  1969-May  5,  1969  900 

June  5,  1969-December  10,  1969  3000 

December  15;  1969-July  30,  1970  3000 

November  10,  1970-June  10,  1971  3000 

September  5,  1971-March  l,  1972  2000 

March  15,  1972-present (June  1972)  2000 


Data  available  only  from  the  principal  investigators. 


Orientation 


Vertical 
63°West 
63°\Vest 
Vertical 
63°  West 


Vertical 
63  West 


Operating  Underground  Muon  Detectors 

Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Start  of  Observations 
Principal  Investigator 


MOSCOW  UNIVERSITY,  U.  S.  S.  R. 

Moscow 

55°44!N,  37°38'E 
2.  39  GV 
200  meters 

Underground  crossed  telescope;  40  m.  w.  e. 
January  1971 
Dr.  Y.  L.  Blokh 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U,  S,  S.  R. 
p/o  Akademgorodok,  Moscow  Region, 

U.  S.  S.  R. 


Comments: 

This  is  an  experimental  station;  the  data  are  not  submitted  to  the  World  Data 
Centers. 


Operating;  Underground  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigators 


SOCORRO,  U.S.A. 

34'.  04°N,  106.  56°W 
4.73  GV 
1676  meters 

Multi-directional  muon  solid  scintillator 
coincidence  telescope  located  at  80 
m.w..e.  underground 
March  1968 

Dr.  V.  R.  Regener  and  Dr.  D.  B. 
S.wihson 

Dept,  of  Physics  and  Astronomy 
The  University  of  New  Mexico 
800  Yale  Boulevard;  N,  E. 

Albuquerque,  New  Mexico  87106,  U.S.A; 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 


Station  Name  TAKEYAMA,  JAPAN 

Geographic  Coordinates  35°13'N,  139°37'E 

Vertical  Cutoff  Rigidity  11.84  GV 

Altitude  Sea  level 

Type  of  Equipment  and  Configuration  Underground  muon  telescope;  54  m,  w.  e. 
Start  of  Observations  January  1,  1970 

Principal  Investigator  Dr.  Kazuaki  Murakami 

Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 
7-13,  Kaga-1 
Itabashi,  Tokyo,  Japan 

Comments: 

Flans  being  made  to  submit  data  to  the  World  Data  Centers. 

Data  to  be  published  in  a  report  of  the  World  Data  Center  C-2  for  Cosmic 
Rays. 

The  details  of  the  apparatus  are  given  in  the  Journal  of  the  Institute  of 
Physical  and  Chemical  Research  (in  Japanese)  by  Murakami  et  al. ,  RIKEN 
HOKOKU,  Vol.  47,  No.  1,  Page  1,  1971. 


Operating  Underground  Muon  Detectors 


Station  Name 

Alternate  Name 
Geographic-  Coo  rdinates 
Vertical  Cutoff  Rigidity. 

Altitude, 

Type  of  Equipment-and  Configuration 

St  art-of:  Observations 
Principal  Investigator 


TORINO,  ITALY 

Stazione  de  Cappuccini 
45  03’N,  7°45'E 
4.  04  GV 
240  meters 

Underground  senii-cubical  muon  tele¬ 
scopes;  70  m.w.e. 

October  16,  1967 
Prof.  Giuliana  Cini  Castognoli 
Istituto  de  Fisica  Generale 
Via  P.  Giuria  1 
10125  Torino,  Italy 


Comments: 

Data  routinely  submitted  to  the  W-.rld  Data  Centers  approximately  6  months 
after  observations. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


YAKUTSK,  U.S.S.  R. 

62°01'N,  129°43'E 
1,70  GV 
105  meters 

Underground  crossed  muon  telescope; 

7  m.  w.  e.  (angle  30°N,  30°S,  and  verti¬ 
cal) 

March  1,  1958 
Dr.  A.  I.  Kuzmin 

Institute  of  Cosmophysical  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U.  S.  S,  R, 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 

The  vertical  muon  telescope  data  from  March  1958  to  December  1959  have 
been  published  in  the  monograph  "High  Energy  Cosmic  Ray  Variations"  by  A.  I. 
Kuzmin,  published  by  "Nauka",  1964. 

The  vertical  muon  telescope  data  for  1960  and  1961  have  been  published  in  the 
monograph  "Cosmic  Ray  Variations  and  Solar  Activity"  by  A. I.  Kuzmin,  published 
by  "Nauka",  1968. 
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Operating  Underground  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Start  of  Observations 
Principal  Investigator 


YAKUTSK,  U.  S.  S.  R. 

62°01’N.  129°43'E 
1.  70  GV 
105  meters 

Underground  crossed  muon  telescope; 

20  m.  w.  e.  (angle  30°N,  30°S,  and  ver¬ 
tical) 

March  I,  1958 
Dr.  A.  I.  Kuzmin 

Institute  of  Cosmophysical  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U,  S.  S.  R. 


Comments: 

Data  not  submitted  to  the  World  Data  Centers. 

The  vertical. muon  telescope  data  from  March  1958  to  December  1959  have 
been  published,  in  the  monograph  "High- Energy  Cosmic  Ray  -Variations"  by  A.  T; 
Kuzmin,  published  by  "Nauka",  19G4. 

The  vertical  muon  telescope  data  for  I960  and  1961  have  been  published  in 
the  monograph  "Cosmic  Ray  Variations  and  Solar  Activity"  by  A.  I.  Kuzmin 
published  by  "Nauka",  19G8. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Observations 


Principal  Investigator 


YAKUTSK,  U.  S.  S.  R. 

G2°0l'N,  129°43'E 
1.70  GV 
105  meters 

Underground  muon  telescope;  GO  m.w.e. 
July  1957  -  December  I960 
January  1962  -  July  1964 
September  198*  -  present 
Dr.  A.  I.  KuZ'  .m 

Institute  of  CosmopSysicai  Investigations 
and  Aeronomy 
Lenin  Avenue,  Gl 
Yakutsk,  Siberia,  U.  S.  S.  K. 


Comments: 

Data  submitted  to  the  World  Data  Centers  approximately  G  months  after 
observations. 
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Operating  Underground  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Start  of  Observations 
Principal  Investigator 


YAKUTSK,  U,  S.  S.  R. 

1 

62°01'N,  129°43'E  ’’ 

1.70  GV 

105  meters  1 

Underground  crossed  muon-  telescope, 

60  in,  w,  e.  (angle  30°N,  30  S,  and  I 
vertical):  This  is  a  semi-cubicaPtele- 
scope.  ,  t 

March  1,  1958 
Dr.  A.  I.  Kuzmin 

Institute  of  Cosmophysical  Investigations 
and  Aeronomy 
Le.nin  Avenue,  61  i 

Yakutsk,  Siberia,  U.  S.  S.  R, 

l 

Comments: 

Data  not  submitted  to  the  World  Data  Centers.  i  ,  1 

I  *  * 

The  vertical  muon  telescope  data. from  March  1958  to  December  1959  have  ] 
been  published  in  the  monograph  "High  Energy  Cosmic  Ray  Variations'  (1  by  A.  f. 
Kuzmin,  published  by  "Nauka",  1964.  ,  1 

The  vertical  muon  telescope  data  for  1960  and  1961  have  been  published1  in 
the  monograph  "Cosmic  Ray  Variations  and  Solar 'Activity"  by  A',  I.  Kuzmin, 
published  by  "Nauka",  1968 
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Section  A5 

Ionization  Chambers 


The  ionization  chambers  are  the  oldest  type  of  cosmic-ray  detector  with  con¬ 
tinual  cosmic-ray  monitoring  since  1932.  The  following  listings  contain  the  per¬ 
tinent  information  on  these  detectors  in  operation  on  December  31,  1971.  The 
locations  of  these  ionization  chambers  are  shown  in  Figure  A5. 


i 

l  Figure  45.  World  Map  Showing  Locations  of  Operating  Ionization  Chambers 

i 
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Operating  Ionization  Chambers 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Observations 
Principal  Investigator 


Comments: 


CHRISTCHURCH,  NEW  ZEALAND 

43,  5°S,  172.  6°E 
2.  71  GV 
8  meters 

April  1,  1936  -  December  31,  1961 

March.  1968  -  present 

Dr.  Scott  E.  Forbush 

Dept,  of  Terrestrial  Magnetism 

Carnegie  Institution  of  Washington 

1530  P  Street,  NW 

Washington,  D.  C.  20005,  U.  S.  A. 


Data  from  1957  through  1961  deposited  in  the  World  Data  Centers. 

Data  published  in  the  "Researches  of  the  Department  of  Terrestrial  Mag¬ 
netism",  Carnegie  Institution  of  Washington  Publication  175,  Washington,  D.  C. 
as  follows: 


April  1,  1936  -  December  31,  1946 
January  l,  1947  -  December  31,  1955 
January  1,  1956  -  June  30,  1959 
January  1,  1959  -  December  31,  1961 


Vol  XIV  (1948) 
Vol  XX  (1957) 
Vol  XXI  (1961) 
Vol  XXII  (1969) 


From  July  1,  1959  to  December  31;  1961  the  equipment  was  operated  by  the 
Department  of  Scientific  and  Industrial  Research,  Magnetic  Survey  Division, 
Geophysical  Observatory,  Christchurch,  New  Zealand. 
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Operating  Ionization  Chambers 


Station  Name 


FREDERICKSBURG,  U.  S.  A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


38.  2°N,  77.  4°W 
2.  18  GV 
69  meters 

October  10,  1956  -  present 

Dr.  Scott  E.  Forbush 

Department  of  Terrestrial  Magnetism 

Carnegie  Institution  of  Washington 

1530  P  Street,  NW 

Washington,  D.  C.  20005,  U.  S.  A. 


Comments: 

Data  from  July  1957  -  January  1960  deposited  in  the  World  Data  Centers. 

The  measurements  made  at  Fredericksburg,  Virginia,  tl.S.  A.  were  essen¬ 
tially  a  continuation  of  those  started  at  Cheltenham,  Maryland,  U.  S.  A. 

Data  published  in  the  "Researches  of-the  Department  of ‘Terrestrial  Mag¬ 
netism"  ,  Carnegie  Institution  of  Washington  Publication  175,  Washington,  D.  C. 
as  follows: 

October  10,  1956  -  December  31,  1959  Vol  XXI  (1961) 

January  1,  1960  -  December  31,  1968  Vol  XXII  (1969) 


Station  Name 


UAFE1.EKAR,  AUSTRIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigators 


Comments: 


47°19'N,  11°23'E 
4.37  GV 
2290  meters 

January  1932  -  December  1934 
February  1936  -  April  1939 
April  1943  -  July  1945 
August  29,  1952  -  present 
Prof.  Dr.  R.  Steinmaurer  and 
Dr.  Herbert  Oberguggenberger 
Physikalisohes  Institut  dor  Universitat 
Innsbruck 
Scbopfstrassc  41 
A -6020  Innsbruck,  Austria 


Data  routinely  submitted  to  the  World  Data  Centers. 
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Operating  Ionization  Chambers 


Station  Nan>_ 


IIALLE,  G.  D.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 


Start  of  Observations 
Principal  Investigator 


51°29'N,  11°58'E 
3.  07  GV 
100  meters 

Two  ionization  chambers  of  the  same 
kind  described  in  Experimentelle  Tech 
nik  der  Physik.  6,  145-156,  1958. 
April  1,  1956  ** 

Prof.  Dr.  W.  Messerschmidt 
Sektion  Physik  der  Universita't 
Eriedemann-Bach-Platz  6 
402  Halle  (Saale),.  G;  D.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  to  12 
months  after  observations. 


Station  Name 


HALLE,  G.  D.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 


Start  of  Observations 
Principal  Investigator 


51°29*N,  1 1°58'E 
3.  07  GV 
100  meters 

Two  ionization  chambers  of  the  same 
kind,  underground  14  m.w.  e.  This 
equipment  was  described  in  Experi- 
mentelle  Technik  der  Phvsik,  6,  145- 
156,  1958.' 

April  l,  1956 

Prof.  Dr.  W.  Messerschmidt 
Sektion  Physik  der  Universitat 
Kriedemann-Bach-Platz  6 
402  Halle  (Saale),  G,  D.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  to  12 
months  after  publication. 

Equipment  not  in  operation  November  1-15,  1963. 


""  ™ . 


iii 


Operating  Ionization  Chamber 


Station  Name 


HONG  KONG 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of. Observations 
Principal  Investigator 


22°25‘N,  114°12'E 
16.  23  GV 
30  meters 
August,  1970 
Dr.  L.  S.  Chuang 
Churih  Chi  College 

The  Chinese  University  of  Hong  Kong. 
Shat  in,  New  Territories,  Hong  Kong 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observation. 


Station  Name 


HUANCAYO,  PERU 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


12.  03OS,  75.  33°W 

13.  45  GV 
3350  meters 
June  13,  1036 

Dr.  Scott  E.  Forbush 

Department  of  Terrestrial  Magnetism 

Carnegie  Institution  of  Washington 

1530  P  Street,  N\V 

Washington,  D.  C.  20005,  U.  S.A. 


Comments: 

Data  for  1957- 19G2  deposited  in  the  World  Data  Centers. 

Data  published  in  the  '' Researches  of  the  Department  of  Terrestrial  Mag¬ 
netism",  Carnegie  Institution  of  Washington  Publication  175,  Washington,  D.  C. 
as  follows: 


June  13,  1936  -  December  31,  194G 
January  1,  194G  -  December  31,  1955 
January  1,  195G  -  December  31,  1959 
January  1,  i960  -  December  31,  1908 


Vol  XIV  (1948) 
Vol  XX  (1957) 
Vol  XXI  (1961) 
Vol  XXII  (1969) 


Data  from  July  1957  through  December  1958  published  in  "Cosmic- Ray  In¬ 
tensity  During  the  International  Geophysical  Year",  No.  5,  National  Commmittcc 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961, 
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Operating-Ionization  Chambers' 


Station  ;Nafrie' 

Alte^te-Name 

Geographic'Coprdihates 

:Vertical>Cutoff-?Rigidity 

Altitude  ^ . 

:Star,t;  ofObseryatiqns  - 
Prin  cipar'jKyestiVatojt'J 


Comments:, 


KOENJI,  JAPAN 


35;  42;;4*N,  139-38.  7-'E, 

11.  53  GV 
,42;  meters 
May  15,  1959 
Dr.  Mv  jkitamura 
-Mete^rplpgicallResearch'institute 
'35T-^i  'K6enjirkita-.4,  Suginanii 
Tokyo,  ;Japan 


Data -routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observations,, 

Data^publishedinthe  Japanese  Cosmic- Ray  Intensity  data. books^as  follows: 


May  15,  1959  f  December  31,  1959 
January  1,  i960  ^ -December  .31*,  I960 
February  8;  1961  -  December  31,  1901. 
August-24,  1962  -  December  31,  1962 


Book  No.  7,  March  1963 
Book  No.  6,.  March  1962 
Book  No.  8,  October  1963 
Book  No.  9,  October  1964 


Station  Name. 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


MT.  kORIKURA,  JAPAN 

3C°C7iN,  137°3o‘E 
11,  39  GV 
2770  meters 
August  1955 
Dr.  M.  Wada 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  3  months 
after  observation. 

Data  published  in  the  Japanese  Cosmic- Ray  Intensity  data  books  as  follows: 


July  1,  1957  -  December  31,  1958 
January  l,  1959  -  December  31,  1959 
January  1,  I960  -  December  3i,  I960 
January  1,  1961  -  December  31.  !'»01 
January  1,  1962  -  December  31,  1962 


Book  No.  4,  March  1961 
Book  No.  7,  March  1963 
Book  No.  6,  March  1962 
Book  No.  8,  October  1963 
Book  No.  9,  October  1964 
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Operating  Ionization  Chambers 


Station  Name 


SAPPORO,  JAPAN 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Observations 
Principal  Investigator 


Comments: 


43°02?N,  14i°21'E 
8.22  GV 
54  meters 

July  1,  1957  -  December  31,  1961 
December^  9,  1967  -  present 
Prof.  Y.  Nakano 
Sapporo  Branch 

Hokkaido  University  of  Education 
Sapporo,  Hokkaido,  Japan 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Data  published  in  the  Japanese  Cosmic- Ray  Intensity  data  books  as  follows: 

July  1,  1957ri  December  31,  1958  Book  No.  4,  March  1961 

January  1,  1959  -  December  31,  1959  Book  No.  7,  March  1963 

January  1,  1960  -  December  31,  1960  Book  No.  6,  March  1362 

January  1,  1961  -  December  31,  1961  Book  No.  8,  October  1963 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 


SCHAUINSLAND,  F.R.G. 


Freiburg 
47°55'N,  7°45'E 
4. 10  GV 


1200  meters 
January!,  1957 
Dr.  A,  Sittkus 

Max  Planck- Institut  ftfr  Kernphysik 
Katharinenstr,  25 


78  Freiburg  (Breisgau),  F.R.G. 


Data  for  the  period  January  1,  1957  -  Decemder  31,  1959  deposited  in  the 
World  Data  Centers. 
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Operating  Ionization  Chambers 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity. 
Altitude 

Start  of.  Observations 
Principal  Investigator 


Comments: 


SVERDLOVSK;.  U.  S.  S;  R. 

56°44’N,.  61°04'E 
2.30  GV 
290  meters 
March  1952  -  present 
Dr.  L.  Ya  Kheminchuk 
.Institute  of  Geophysics 
Pervbmajskaya  Street,.  91 
Sverdlovsk,  K-49,  U.S.  S.  R. 


Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  observations. 


Station  Name 


TIXIE  BAY,  U.  S.  S;  R, 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigators 


71°35'N,  129°00'E 
0.  53  GV 
Sea  level 
December  1957 

Dr.  N.  P,  Chirkov  and  I>.  V.  I.  Ipatev 
Institute  of  Cbsmophysical  Investigations 
and  Aeronomy 
Lenin  Avenue,  (11 
Yakutsk,  Siberia,  U,  S<i..  R. 


Comments: 

Data  for  selected  periods  submitted  to  the  World  Data  Centers.  Persons 
wishing  data  for  other  periods  are  asked  to  write  to  the  principal  investigator. 
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Operating  Ionization  Chambers 


StatiomNarhe 

Geographic  C~  -  rdinates 
Vertical  Cutou  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


Comments: 

Data  routinely,  submitted  to  the 
months  after  observation. 


TOKYOtITABASHI,  JAPAN 

3o045'N;  139°43'E 
11.  <31  GV 
20  meters 
January  1948 
Dr.  Y.  Miyazaki 
Cosmic- Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1;  Itabashi-ku 
Tokyo,  Japan 


Data  Centers  approximately  3  to  G 


Data  published  in  the  Japanese  Cosmic- Ray  Intensity  data  books  as  follows: 


July  1,  1957  -  December  31,  1958 
January  1,  1959  -  December  31,  1959 
January  1,  1960  -  December  31,  1960 
January  1,  1961  -  December  31,  1961 
January  1,  1962  -  December  21,  1962 


Book  No.  4,  March  1961 
Book  No.  7,  March  »963 
Book  No.  6,.  March  1962 
Book  No.  8,  October  1963 
Book  No.  9,  October  1964 


Station  Name 


YAKUTSK,  U.  S.  S.  R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Start  of  Observations 
Principal  Investigator 


62°01'N,  129°43'E 

1.70  C«V 

105  meters 

July  1953 

Dr.  A,  I,  Kuzmin 

Institute  of  Cosmophysical  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U.  S.  S.  R. 


Comments: 

Data  routinely  submitted  to  the  World  Data  Centers  approximately  6  months 
after  publication. 

Data  from  July  1957  through  December  1958  published  in  "Cosmic- Ray  In¬ 
tensity  During  the  International  Geophysical  Year ',  No.  5,  National  Committee 
for  the  Intex'national  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 
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Section  A6 

Miscellaneous  Equipment 


Operating  detectors  not  included  in  the  previous  sections  are  listed  under 
miscellaneous  equipment.  The  air  shower  experiments  are  not  included  in  this 
listing  since  their  data  generally  are  not  applicable  to  solar-terrestrial  physics. 
The  information  for  the  miscellaneous  detector  in  optration  on  December  31,  1971 
is  given  on- the  follow  ing  page. 


Preceding  page  blank 
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Miscellaneous;  Equipment  in  Operation 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 


Start  of  Observations 
Principal  Investigator 


UNIVERSITY  OF  ARIZONA,  U.  S.  A. 

Mt.  Lemmon  Cosmic- Ray  Laooratory 
32°27'N,  110o47'W 
5.48  GV 
2750  meters 

Large  area  scintillation  counters,  wide 
gap  spark  chambers,  and  range  chamber 
(1.  4  m2sr)  telescope  (one  unit);  wire 
spark  chamber,  super- conducting  mag¬ 
net  momentum  spectrometer  (one  unit). 
March  1,  1969 
Dr,  T.  Bowen 
Department  of  Physics 
University  of  Arizona 
Tucson,  Arizona  85721,  U.  S.  A. 


Comments: 

No-present  plans  to  submit; the  data  to  the  World  Data  Centers. 
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Appendix  B 

Closed  Cosmic-Ray  Detectors 


UDE 


Section  B1 


iGY-type  Neutron  Monitors 


Till*  follow mg  listings  contain  the*  pertinent  information  on  the  IGY-lype  nt  utron 
monitors  winch  have  terminated  operation.  The  locations  of  these  detectors  are 
shown  in  Kigure  HI.  These  monitors  were  the  standard  design  adopted  by  the  10 Y 
and  described  by  Simpson  ( 1057).  \t  the  request  of  the  principal  investigators,  the 
K!Y-type  neutron  monitors  at  Heirut,  Lebanon  and  Durham,  U.S.A.  (both  of  winch 
have  ceased  operating),  are  not  included  in  this  listing. 


GEOGRAPHIC  LONGITUDE 


1  iguri  HI.  World  Map  **lum mg  Locations  of  Closed  10 Y- type  Neutron 
Monit<u  s 


Preceding  page  blank 
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Closed  IGY- Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


Comments: 


AIIMEDABAD,  INDIA 

23°01 1  N,  ?2°3GI  E 

15.94  G-V  ‘  > 

Sea  level 

July  1957 -June  1964 
Professor  Vi*  Sarabhai  (deceased) 
Prof.  U.  R.  llao  .  , 

Physical  Research  Laboratory 
Ahmedabad  9,  India 


Data  deposited  in  the  World  Data  Centers  _  •  1 

} 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan  as  follows: 


July-Deccmber  1957 
January-Juho  195(1 
July- December  1958 


Book  Noi  l,  March  1959  , 

Book  No.  2,  December  1959 
Book  No.  3,  April  19(10 


Data  for  January -through  June  1904  published' in  "Cosmic-Ray  Intensity  During 
the  International  Years  of  the  Quiet  Sun";  No.  10,  National  Coniiiiittcc'fqr  the  Inter¬ 
national  Geophysical  Coordination,  Science  Council  of  Japan,  ,Ucno  Park,  Tokyo, 
Japan,  March  1<V<>7.  •  , 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 
Principal  Investigator 


Comments: 


ALBUQUERQUE,  U.S.A, 

35,  03°N,  1 00.  70°W 
4.47  GV  ' 

1575  meters 

.January  1904,- January  19(15 
July  1965- December  1965 
Dr,  V.  II.  Regener 
Dept,  of  Physics  and  Astronomy 
The  University  of  New  Mexico 
800  Yale  Boulevard,  N«E. 
Albuquerque,.  New  Mexico  87106, 


U.S.A. 


Data  deposited  in  the  World  Data  Centers  t  ! 

Data  for  January,  February  and  April  through  December  1964  published  in 
"Cosmic-Ray  intensity  During  the  International  Years  of  the  Quiet  Sun",  No.  10,  1 

National  Committee  for  the  International  Geophysical  Coordination,  Science  Council 
of  Japan,  Ueno  Park,  Tokyo,  Japan,  March  1967, 


i 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical’  Cutoff  Rigidity. 
Altitude 

Periods  of  Operation 
Principal  Investigator 


! 

5 

Comments: 


APATITY,-  U.S.S.R. 

67°33'  N,  33°20'  E 
0.65  GV 
182  Meters 

January  1962-August  1968 
Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akademgorodok,  Apatity 
Murmansk  Region,  U.  S.  S.  R. 


'Data  deposited  in  the  World  Data  Centers. 

Data,  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International  Years 
of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geophysical 
Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  March  1967. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for -Information 


Comments: 

.  Data  from  July  1,  1957-December  31 
Centers. 


BERKELEY,  U.S.A. 

37°52'  N,  122°18'  W 
4.54  GV 
Sea  level 

July  1,  1957-September  I960 
Prof.  Robert  13.  Erode  (retired) 
Prof.  Robert  R.  Brown 
Department  of  Physics 
University  of  California 
Berkeley,  California  94720,  U.S.A. 


1959  deposited  in  the  World  Data 


Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Rirk,  Tokyo,  Japan,  as  follows: 


July-December  1957 
January- June  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


t 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


BUENOS  AIRES,  ARGENTINA 

34°36’  S,  58°29’  W 
10.63  GV 
Sea  level 

July  1,  1957-December  15,  1966 
Dr.  Horacio  S.  Ghielmetti 
Centro  Nacional  de  Radiacion  Cosmica 
Peru  272 

Buenos  Aires,  Argentina 


Data  deposited  in  the  World' Data  Centers. 

Data  during  IGY  publisned  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  fhrk,  Tokyo,  Japan,  as  follows: 


July-December  1957 
January -June  1958 
July-September  1958 


Book  No.  1,  March  1959 
Book-No.  2'i  December  1959 
Book  No.  3,  April  1960 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


CAPE  I1ALLETT,  ANTARCTICA 

72,  3°S,  170,  2°  E 
0.04  GV 
Sea  level 

October  1961 -December  1962  (see 
comments) 

Dr,  S.  Fred  Singer 

Prof,  of  Environmental  Science 

University  of  Virginia 

Charlottesville,  Virginia  22903,  U.  S.  A, 


Comments: 


It  was  not  possible  to  determine  the  exact  period  of  operation.  These  dates 
are  derived  from  the  data  which  have  been  deposited  in  the  World  Data  Centers. 


125 


Closed  IGY-Type  Neutron  Monitors 


Station  Name 


CAPE  SCHMIDT,  U.S.S.H. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


64°55'  N,  179°29'  W 
0.60  GV 
Sea  level 

May  1967-May  1969 
Dr.  N.  R  Chirkov  and  Dr.  M.  L. 
Basalaev 

Institute  of  Cosmophysical  Investiga¬ 
tions  and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia  U.S.S.R, 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  monthly  reviews  of  "Cosmical  Data"  (Kosmycheskiye  danniye), 
Publishing  office  "Nauka!1,  Moscow,  U.S.S.R. 


Station  Name 


CASEY,  ANTARCTICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


66°17'  S,  110°32'  E 
0.01  GV 
Sea  level 

April  12,  1969-December  31,  1970 
Dr.  A,  G.  Fenton 
Physics  Department 
University  of -Tasmania 
Box  252  C,  G.  P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

This  instrument  was  transferred  from  Wilkes,  Antarctica. 

Data  to  be  deposited  in  the  World  Data  Centers. 

Data  to  be  published  in  "ANARE  Data  Reports",  Antarctic  Division,  568  St. 
Hilda  Road,  Melbourne,  Victoria  3004,  Australia. 


Jj$te 't 

£5 '' 
* / 


-1/ 


Closed  IG  Y-  Type  Neutron  Monitors 


Station  Name 


CIIACA  LTAYA,  BOLIVIA 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Bolivia 

16°19’  S,  68°9'  W 
13. 10  GV 
5220  meters 

July  1960-August  14,  1969 
Dr.  I.  Escobar 

Director  General  for  Science,  Education 
and  Culture 

inter-American  Development  Bank 
808  17th  Street,  ,NW 
Washington,  D.  C.  20006,  U.S.  A. 


Comments? 

Data  for  the  following  periods  deposited  in  the  World  Data  Centers: 

September-December  1961 
July,  August,  November  1962 
January-December  1963- 


Station  Name 


CHICAGO,  U.  S;  A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


41.83°  N,  87.67°  W 
1.72  GV 
200  meters 

March  1951 -June  30,  1971 
Prof.  J i  A.  Simpson 
LASR-EFI 

University  of  Chicago 

933  E.  56th  Street 

Chicago,  Illinois  60637,  U.S. A. 


Comments: 

This  equipment  was  in  operation  for  short  periods  from  1948  to  March  1951 
with  changes  in  design. 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  I,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 

Hourly  data  from  January  1964  through  June  1971  published  in  the  AFCRL 
Geophysics  and  Space  Data  Bulletin,  AFCRL,  L.  G.  Hanscom  Field,  Bedford, 
Massachusetts  01730,  U.S.A,  (Published  quarterly.) 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


CHURCHILL,  CANADA 

Fort  Churchill 
58°48'  N,  94°6'  W 
0.21  GV 
39  meters 
May  1,  1957-December  31,  1964 
Dr.  J.  Katzman  (retired) 

Dr.  M.  Bercovitch 

Division  of  Physics 

National  Research  Council  of  Canada 

Sussex  Drive 

Ottawa,  Ontario,  Canada 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,'  Japan, 
March  1967. 


Closed  IGY-Type  Neutron  Monitors. 


Station  Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principallnvesti  gator 


Comments: 


COLLEGE,  U.S.A. 

Fairbanks,  Alaska 
64°51 1  N,  147?50! W 
0.54  GV 
91  meters . 

July  :19  57 -February  1,  1968 

Dr,  Serge,  A.  Korff 

New  York  University 

University  Heights 

New  York,  N.Y.  10453,,  U.S.A. 


Data  deposited  in  the  World  DataCenters; 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


August,  October,  November  1957 

January-June  1958 

July,  September-December  4,  1958 


Book  No,  1,  March  1959 
Book  No,  2,  December  1959 
Book  No.  3,  April  1960 


Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No,  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 
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Closed  IGY- Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 

Principal  Investigator 

Address  to  Contact  for  Information 


DARJEELING,  INDIA 

27°3'  N,  88°16'  E 
15.35  GV 
Approximately  2200  meters 
July  1957-November  1959 
■Dr.  Indralal  Chakraborty  (deceased) 
Director 
Bose  Institute 

93/1,  Acharya  .Erafulla  Chandr  Road 
Calcutta  9,  India 


Comments: 

Data  not  deposited  in  the  World  Data  Centers. 


Station  Name 


DEEP  RIVER,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


46°06.'  N,  77°30'  W 
1,6*  GV 
145  meters 

July  25,  1957-December  19,  1963 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

The  monitor  was  enlarged  between  December  4  and  December  28,  1957. 
Data  to  April  30,  1962  deposited  in  the  World  Data  Centers. 


Data  to  be  published  in  the  Atomic  Energy  of  Canada,  Ltd. ,  neutron  monitor 
series  of  reports. 


Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July  25-December  1957 
January-June  1958 
July-December  1958 


Book  No. 
Book  No. 
Book  No, 


1,  March  1959 

2,  December  1959 

3,  April  1960 


SSPPSC  -  >■  JWV,  V1:  -  ^^'*•5*  A,,- >  J  +-A^*4^  ■*  y>  ^  aSj,^; 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geograpiiic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  the  Institut  royal  m6t6orologique,  Bulletin  mensuel, 
Observations  ionospheriques  et  du  rayonnement  cosmique. 

This  detector  was  in  operation  for  specific  short  periods  of  time  during  1968. 


DOURBES,  BELGIUM 

50°06'  N,  4°36'  3 
3.24  GV 
225  meters 

January  1,  1969  -  February  1970 
Prof.  L.  Bossy  with  Dr.  J.  Ci  Jodogne 
Geophysique  externe 
Institut  royal  m6t6orologique 
3  Avenue  Circulaire 
Bruxelles  18,  Belgium 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person  to 
Contact  for  Information 


DUMONT  d'URVILLE,  ANTARCTICA 

Terra  Adelie 
66°40'  S,  140°01'  E 
0.01  GV 
45  meters 

September  1,  1967-May  9,  1968 
Dr.  A,  Freon  (deceased) 

Dr.  M.  G.  Milleret 
Laboratoire  de  Physique  Cosmique 
Fort  de  Verrieres 
Route  de  Gatines 

91  Verrieres -Le-Buisson,  France 


Comments: 


Data  deposited  in  the  World  Data  Centers, 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical’ Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Comments: 


ELLSWORTH,  ANTARCTICA 

77°43'  S,  41°08'  W 
0.79  GV 
Sea  level 

March  1957-December  1962 
From  March  1957-December  1958 
Prof.  Robert  B.  Brode  (retired) 

For  information  contact: 

Prof.  Robert  R.  Brown 
Department  of  Physics 
University  of  California 
Berkeley,  California  94720,  U.S^A. 

From  January  1959  to  December  1962: 
Dr.  Horacio  S.  Ghielmetti 
Centro  Nacional  de  Radiacion  Cosmica 
Peru  272,  Bureno  Aires,  Argentina 


Data  for  1959-1961  to  be  published  by  the  Institute  Antarctico  Argentino. 


Station  Name 


GOTTINGEN,  F.R.G. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


51,52°  N,  9.93°  E 
3.00  GV 
273  meters 

July  1957-February  1959 
Dr.  Bernhard  Meyer 

Max  Planck  Institut  fur  extraterrestrische 
Physik 

8046  Garching,  Munchen,  F.R.G. 


Comments: 


Data  deposited  in  the  World  Data  Centers. 


Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957 
January-Juno  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


A*5SnKS 
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Closed  IGY -Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person  to 
Contact  for  Information 


Comments: 


HAFELEKAR,  AUSTRIA 

47°1 9 1  N,  li°23j  E 
4.37  GV 
2290  meters 

October  1,  1956-March  31,  1959 
Prof.  Dr.  A.  Ehmert  (deceased) 
Dr;  V.  J.  Kisselbach 
•Institut  fur  Stratospharen-Physik 
Max  Planck  Institut  fur  Aeronomie 
3411  Lindau/Harz 
FB  40,  F.R.G. 


Data  not  deposited  in  the  World  Data  Centers. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


HALEAKALA,  U.S.A. 

Hawaii 

20°43'  N,  I56°ie'  W 
13.30  GV 
3052  meters 

July  15,  1963- April  11,  1967 

Dr.  Walter  R.  Steiger 

Department  of  Physics  and  Astronomy 

2565  The  Mall 

University  of  Hawaii 

Honolulu,  Hawaii  96822,  U.S.A. 


Data  deposited  in  the  World  Data  Centers. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 
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Closed  IGY-Type  Neutron-Monitors 


Station  Name  HALLE,  G.D.R. 

51°29'  N,  11°58'  E 
3.07  GV 
100  meters. 

August  1,  i960-March  31,  1971 
From  1900  to  1968: 

Prof.  Dr.  W.  Messerschmidt 
Sektion-Physik  der  Uhiversitat 
Friedemann-Bach-Platz  6 
402  Halle  (Saale),  G.D.R. 

From  13*58  to  1971: 

Dr.  R.  Knuth 
Observatory  Neustrelitz 
208  Neustrelitz  5 
Kalkhorstweg,  G.D.R. 

Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  the  Geophysical  Data  Bulletins  (Ionosphere,  Atmospheric 
Noise,  Cosmic  Rays),  Heinrich- Hertz  Institut,  1199  Berlin- Adlershof,  G.D.R. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1967. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  investigators 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


HER  MANUS,  SOUTH  AFRICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


34°25.5'  S,  19°13;5'  E 
4,90  GV 
26  meters 

June  1,  1957-May  31,  1964 
Mr.  A.  M.  VanWijk 
Magnetic  Observatory 
Hermanus,  Republic  of  South  Africa 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  were  published  in  the  Herrhanus  Cosmic- Ray  Bulletins. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July- December  1957  Book  No.  1,  March  1959 

January- June  1958  Book  Noi  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  January  through  May  1964  published  in  "Cosmic-Ray  Intensity  During 
the  International  Years  of  the  Quiet  Sun",  No.  10,  National  Committee  for  the 
International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Tokyo,  Japan,  March  1967. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name  HERSTMONCEIJX,  ENGLAND 

50°52 1  N,  0°20'  E 
2.92  GV 
23  meters 

April  1,  1957-June  30,  1960 
From  April  1957  to  December  1959: 
Mr.  D.  R.  Palmer 
R.G.O. 

Herstmonceux  Castle 
Herstmonceux,  Sussex,  U.K. 

From  January  1960  to  June  1960: 

Prof.  H.  Elliot 
Department  of  Physics 
Imperial  College 
London  SW7,  U.K. 

Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments; 

Data  deposited  in  the  World  Data 


INVERCARGILL,' NEW  .ZEALAND 
Awarua 

•16. 60°  S,  1.68.40°  E  5 

1.86  GV  i 

Sea  level 

October  1957-March  1960  I 
1 C.  A.  Roper 

DSIR  Geophysical  Observatory 
P.O.  Box-  231  5  * 

Christchurch,  New  Zealand 


Centers. 


Data  during  IGY  published  in  "CosmicMlay  Intensity  During  the  Inte.rnational 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

January-Junc  1958  .Book  No.  2,  December  1959 

July-Decembor  1958  Book  No..  3,  Apr.il  1960  < 


Station  Name 


IRKUTSK,  U.S.S.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


52°28*  N,  1 01  02'  E 
3.66  GV 
433  meters  ; 

December  1157-January  1958 
May  1958-Novcmber  I960 
March. 1961-May  1962 
October  1962- December  i960 
Dr.  A.  A.  Luzov  * 

Siberian  IZMIRAN 
Lenin  Street,  5 
Irkutsk,  U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Data  during  IGY  published  in  "Cosmic- Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows. 


January,  May,  June  1958  Book  No.  2,  pecember  1950 

July,  August,  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic'-Ray  intensity  During  the  International  : 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Closed  ICY -Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
'Vertical  Cutoff. Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and'Address’of  Person  to 
Contact  for  Information 


KERGUELEN 

Port  aux  Francais 
49°21 •  S,  70°13'  E 
1.19  GV 
Sea  level 

July  9,  1957- January  31,  1964 
Dr.  A.  Freon  (deceased) 

Dr.  M.  G.  Millcrel 
Laboratoire  de  Physique  Cosmique 
Fort  de  Verrieres 
Route  de  Gatincs 

91  Verrieres-Le-Buisson,  France 


Comments: 


Data  deposited  in  the  World  Data  Centers. 


Station  Name  , 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


i  i 

!  I 

Comments: 


KIEL,  F.R.G. 

54.3°  N,  10.1°  K 
2.29  GV 
54  meters 

July  1,  1957-December  31 ,  1964 
Prof,  Dr.  12.  Baggo 
Institut  fur  Reino  und  Angewandte 
Kernphysik  (l 

dor  Christian- Albrechts-  Universitat 
23  Kiel,  F.R.G. 


Data  deposited  in  the  World  Data  Centers. 

.  i 

Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968,  , 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


KODAIKANAL,  INDIA 

i0°!4'  N,  77°29'  E 

17.47  GV 

2443  meters 

July  1957-Junc  1964 

Prof.  V.  Sarabhai  (deceased) 

Prof.  U.  R.  Rao 

Physical  Research  Laboratory 

Ahmedabad  9,  India 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",.  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Uono  Park,  Tokyo,  Japan  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  January  through  June  1964  published  in  "Cosmic-Ray  Intensity  During 
the  International  Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the 
International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno  Park, 
Tokyo,  Japan,  March  1968. 


Station  Name 


KU1ILUNGSBORN,  G.D.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


54°07'  N,  1 1 °4 6 1  E 
2.43  GV 
70  meters 

January  1,  1964-December  31,  1967 
Dr.  R.  Knuth 
Observatory  Neustrclit  •/. 

208  Neustrclit/.  5, 

Kalkhorstwog,  G.D.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  "Gcophysikalische  Messreihan  des  Observatoriums  fur 
Ionospharcnfor  seining  Kuhlungsborn". 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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i 

Closed  IGY-Type  Neutron  Monitors  * 


Station  Name  LAIC,  NEW  GUINEA 

Geographic  Coordinates  6°44'  5,  147°00'  E 

Vertical  Cutoff  Rigidity  15.52  GV 

Altitude  Sea  level 

Periods  of  Operation  July  1,  1957-November  30,  1960 

December  1,  1962- November  1969 
Principal  Investigator  Dr.  A.  G.  Fenton 

Physics  Department 
University  of  Tasmania 
Box  252  C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 

Comments: 

Data  until  February  1966  deposited  in  the  World  Data  Centers.  There  are  no 
present  plans  to  submit  the  remaining  data. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan,  as  follows: 

July- December  1957  Book  No.  1,  March  1959 

January-Junc  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination*  Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan, 
March  1968. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


LEEDS,  ENGLAND 

University  of  Leeds 
53°50‘  N,  l°35'  W 
2.20  GV 
100  meters 

May  1957-Deceniber  1966 
Prof.  P.  L.  Marsden 
Physics  Department 
University  of  Leeds 
Leeds  2,  England 


Data  were  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Ycai, 
Science  Council  of  Japan,  Ucno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957  Book  No.  1,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-Decomber  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Comments: 

For  information  contact: 

Dr.  Stig  Lindgren 
WDC-C1 

Cosmic  Ray  Group 
Observatorieparken 
Uppsala,  Sweden 


LERWICK,  SCOTLAND 

60.15°  N,  1.15°  W 
1.09  GV 
83  meters 

January  1965  -  January  1967 


Data  deposited  in  the  World  Data  Centers. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


LIMEIL,  FRANCE 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


48°44'  N,  2°25‘  E 
3.64  GV 
50  meters 

February  1959-November  1960 
Dr.  J.  P.  Legrand 

Groupe  de  Recherches  Ionosplieriques 
4  rue  Neptune 
94  Saint-^aur,  France 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 


LINCOLN,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operations 
Principal  Investigator 


40°49*  N,  96°41 1  W 

2.22  GV 

350  rhetors 

May  1957-May  1962 

Prof.  R.  L.  Chasson 

Department  of  Physics 

University  of  Denver 

Denver,  Colorado  80210,  U.S.A. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July-Dcccmber  1957 
January-June  1958 
July*  December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


LONDON,  ENGLAND 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude  and  Periods  of 
Operation 

Principal  Investigator 


51°32'  N,  0°06'  W 
2,73  GV 

12.2  meters  (July  1,  1957-Junc 30,  1959) 

45.4  meters  (July  15,  1960-May  31,  1965) 

Prof.  II.  Elliot 

Department  of  Physics 

Imperial  College 

London  SW7,  U.K. 


Comments: 

The  data  obtained  from  July  15,  1960  to  May  31,  1965  were  from  the  monitor 
which  operated  earlier  at  ilerstmonceux  and  are  believed  to  be  substantially  more 
reliable  than  the  earlier  data  from  London. 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July,  August,  October  - 

December  1957  Book  No.  1,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Closed  [GY- Type  Neutron  Monitors 


Station  Name 

Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Name  and  Address  of  Person  to 
Contact  for  Information 


MAKAPUU  POINT,  U.S.A. 

Makapuu  Point  Solar  Obser  vatory 
Hawaii 

21°18’- Nj  1 57°39’  W 
13.23  GV 
91  meters 

July  1,  1957- June  1963 
From  January  1,  1959  through  June  1963: 
Dr.  Walter  R.  Stei'ge.r. 

Dept.. of  Physics  and  Astronomy 
2565  The  Mall 
University  of  Hawaii 
Honolulu,  Hawaii  96822,  U.S.A. 

From  July  1,  1957  through  December 
31,  1958: 

Prof.  Robert  B.  Brode  (retired) 

Prof;  Robert  R,  Brown 
Dept,  of  Physics 
University  of  California 
Berkeley,  California  94720,  U.S.A. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 


Station  Name 


McMURDO,  ANTARCTICA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


77°51 1  S,  166°43'  E 
0.01  GV 
48  meters 

May  1960-June  1964 
Dr,  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,  U.S.A. 


Comments: 


Data  deposited  in  the  World  Data  Centers. 


p; 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


Comments: 


MOSCOW,  U.S.S.R. 

IZMIRAN 

55°28'  N,  37019'  E 
2.46  GV 
200  meters 

January  1958- September  1958 
November  1958 
January  1959-October  1959 
December  1959-March  1960 
August  1 960-February  1961 
May  1961 -June  1966 
Dr.  N.  S.  Kaminer 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  the  U.S.S.R. 
P/o  Akademgorodok,  Moscow  Region, 
U.S.S.R, 


Data  deposited  in  the  World  Data  Centers. 

Ye.r?5tta  Surf15' No  “"V*1* ,D“rl"e  '•«  tnternatioM 

Marchai968l)rdinati0n'  C°Undl  °f  JaPa^  UenoPa^k,  ^oTyoPjajL?0" 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


MT.  NORIKURA,  JAPAN 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


36°07'  N,  137°33'  E 
11.39  GV 
2770  meters 

November  1956-August  1968 
Dr.  Y.  Miyazaki 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and 
Chemical  Research 
7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Comments: 


This  monitor  had  12  BF3  counters.  A  smaller  preliminary  detector  with  4  BF3 
tubes  was  placed  in  operation  in  August  1955  with  some  overlapping  of  observing 
period  with  the  larger  detector. 


Data- deposited  in  the  World  Data  Centers; 

Data  published  in  the  Japanese  Cosmic-Ray  Intensity  data  books  as  follows: 


July-December  1957 
January-June  1958 
July-December  1958 
January- December  1959 
January- December  1960 
January- December  1961 
January- December  1962 
January- December  1964 


Book  No.  1,  March  1959 
Book  No.  2,  December  1957 
Book  No.  3,  April  1960 
Book  No.  7,  March  1963 
Book  No.  6,  March  1962 
Book  No.  8,  October  1963 
Book  No.  9,  October  1964 
Book  No.  11,  March  1968 


Closed  IGY-Type  Neutron  Monitors 


Station  Name 


MT.  WELLINGTON,  AUSTRALIA 


Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Mt.  Wellington  (Hobart) 

Hobart  (This  is  incorrect) 

42055*  S,  147°14*  E 
1.89  GV 
725  meters 

July  19,  1956-January  31,  1967 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252  C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

The  name  Hobart  has  often  been  applied  to  the  Mt.  Wellirigtoi  neutron  monitor. 
This  is  definitely  incorrect  as  there  are  separate  cosmic-ray  detectors  located  at 
Hobart.  The  city  of  Hobart,  Tasmania  lies  at  the  foot  of  Mt.  Wellington. 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January- June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 


Station  Name 


MUNICH,  F.R.G. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


48°1 2*  N,  1 1°36*  E 
4.14  GV 
500  meters 

April  1,  1959-December  31,  1969 
Dr.  Bernhard  Meyer 
Max  Planck  Institut  fur  Extraterre- 
strische  Physik 

8046  Garching,  Munchen,  F.R.G. 


Comments: 


Data  deposited  in  the  World  Data  Centers. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


MURCHISON  BAY 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


80°03'  N,  18°15'  E 
0.06  GV 
Sea  level 

August  27,  1957 -April  30,  1959 
Prof,  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

August  27,  1957-December  1957  Book  No.  1,  March  1959 
January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 


Station  fame 


MURMANSK,  U.S.S.R. 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Lanarskaya 
68*15*  N,  33°05*  E 
0.50  GV 
Sea  level 

December  1,  1958-  December  1,  1961 

Dr.  K.  K.  Fedchenko  and 

Dr,  L.  L.  Lazutin 

Polar  Geophysical  Institute 

Akademgorodok 

Apatity,  Murmansk  Region,  U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  for  December  1958  published  in  "Cosmic- Ray  Intensity  During  the 
International  Geophysical  Year",  No.  3,  National  Committee  for  the  International 
Geophysical  Year,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  April  1960. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


NERA,  THE  NETHERLANDS 

Nederhorst  den  Berg 
52°14'  N,  5°5'  E 
2.76  GV 
-2  meters 

July  1,  1958-Jam.ary  1,  1965 

Dr.  L.  D.  de  Feiter 

Space  Research  Laboratory 

Beneluxlaan  21 

Utrecht,  The  Netherlands 


Data  deposited  in- the  World  Data  Centers. 

Data  were  published  in  the  Monthly  Bulletin,  Royal  Meteorological  Institute, 

De  Bilt,  The  Netherlands. 

Data  for  July  through  December  1958  published  in  "Cosmic-Ray  Intensity  During 
the  International  Geophysical  Year",  No.  3,  National  Committee  for  the  Interna¬ 
tional  Geophysical  Year,.  Science  Council  of  Japan,  Ueno  Park,  Tokyo,.  Japan, 

April  1960. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  11,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


NORTHFIELD,  U.S.A. 

44°28'  N,  93°15'  W 
1.43  GV 
287  meters 

September  1,  1957-August  31,  1959 
Dr.  Ian  G.  Barbour 
Carle  ton  College 

Northficld,  Minnesota  55057,  U.S.A. 


Comments: 

Data  for  1958  deposited  in  the  World  Data  Centers. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of.  Person 
to  Contact  for  Information 


PIC  DU  MIDI,  FRANCE 

42°56'  N,  00°1 5'  E 
5.36  GV 
2860  meters 

August  13,  1957 -September  18,  1964 
Dr.  A.  Freon  (deceased) 

Dr.  M.  G.  Milleret 
Laboratoire  de  Physique  Cosmique 
Fort  de  Verrieres 
Route  de  Gatines 

91  Verriercs-Le-Buisson,  France 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

August  13  -  December  31,  1957  Book  No.  1,  March  1959 
January- February  1958  Book  No.  2,  December  1959 

March -July  1958  Book  No.  3,  April  1960 

Data  for  January  through  September  18,  1964  published  in  "Cosmic-Ray 
Intensity  During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Com¬ 
mittee  for  the  International  Geophysical  Coordination,  Science  Council  of  Japan, 
Ueno  Park,  Tokyo,  Japan,  March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 

Principal  Investigator 

Address  to  Contact  for  Information 


Comments: 


PRAGUE,  CZECHOSLOVAKIA 

50°05‘  N,  14°25'  E 
3.53  GV 
215  meters 

February  1959-September  1962 

Dr.  Jaroslav  Pcrnegr 

Institut  of  Experimental  Physics  /  v  . 

Cosmic  Ray  Laboratory  Lomnicky  Stit 

p.  Tatranska  Lomnica,  Czechoslovakia 


Data  deposited  in  the  Work!  Data  Centers. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


Comments: 


RESOLUTE,  CANADA 

,  •  i 

74°43'  N4  94°54  W 

0.00  GV  » 

17  meters 

October  4,  1056- July  31,  1006 
Dr.  J.  Katzman  (retired)  • 

Dr.  M.  Bercovitch  > 

•Division  of  Physics 
National  Research  Council 'of  Canada 
Sussex  Drive  1 

Ottawa,  Ontario,  Canada 


Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows:  i 


July-December  1957 
January-June  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  I960  ! 


Data  for  1964  published  in  "Cosmic- Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968.  < 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


RIO-DE  JANEIRO,  BRAZIL 
22°57'  S,  43°1 01  W 

11.73  GV  ' 

Sea  level 

September  1 957 -December  1 962  * 

Dr.  Georges  Schwachheim  • 

Centro  Brasileiro  Pcsquisas  Pisicas 
Av,  Wonccslau  Braz.  71  ■ 

Rio  de  Janeiro,  GB  ZC82,  Brazil 


Comments: 

I 

Data  deposited  in  the  World  Data  Centers. 

*  I 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  Into’  national  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


November- December  1957 
January-June  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3',  April  1960 


4  t  ^ 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Comments: ' 


ROME,  ITALY 

Station 'SVIRGO  -  Rome 
4j<>54'  N,  I2°3l'  E 
6.32  GV 
60-meters 

.July  1,  1057  -  December  1,  1966 
Prof.  Francesca  Bachclet  and 
Prof.  A.  Maria  Conforto 
Isrituto  di  Figica  dell'Universita 
Rome;  Italy 


’  Data  deposited  in  the  World  Rata  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


July- December  1957 
January-June  1958 
July-December  1958 


Book  No.  1,  March  1959 
Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


SACRAMENTO  PEAK,  U.S.A. 

32.72°  N,  1 05.75°W 

4.98  GV 

8000  meters 

May  1951 -June  30,  1968 

Prof.  J.  A.  Simpson 

LASR-EFI 

University  of  Chicago 

933  E.  56th  Street 

Chicago,  Illinois  60637,  U.S.A. 


This  was  a  tjvo-counter  pile  as  originally  designed  in  1949. 
Data  not  deposited  in  "the  World  Data  1  enters. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


SAINT  MAUR,  FRANCE 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


48°45'  N,  2°17>  E 

3.63  GV 

35  meters 

1961-1966 

Dr.  J.  P.  Legrand 

Groupe  de  Recherches  Ionospheriques 
4  rue  Neptune 
94  Saint- Maur,  France 


Comments: 

Data  not  deposited  in  the  World  Data  Centers. 


Station  Name 


SCHAUINSLAND,  F.R.G. 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Freiburg 

47°55'  N,  7°45'  E 
4.10  GV 
1200  meters 

April  1,  1957-April  30,  1966 
Dr.  A.  Sittkus 

Max  Planck-Institut  fur  Kernphysik 

Katharincnstr.  25 

78  Freiburg  (Breisgau),  F.  R.  G. 


Comments: 

Data  for  the  period  July  1,  1957-December  31,  1060  deposited  in  the  World 
Data  Centers. 


Closed  IGY-Type  Neutron  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 
Principal  Investigator 


Comments: 


SIMFEROPOL,  U.S.S.R. 

44°44‘  N,  34°00'  12 
5.51  GV 
570  meters 

January  1,  1961 -October  1,  1961 
February  1,  1964 -January  1,  1965 
Dr.  A.  Stepanjan 
Krimskaya  Astrofisichiskaya 
Observatoria 

p/o  Nauchny,  Bahchisaray,  Krimsky 
Region,  U.S.S.R. 


Data  deposited  in  the  World  Data  Centers. 

Data  for  February  and  April  through  December  1964  published  in  "Cosmic-Ray 
Intensity  During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Com¬ 
mittee  for  the  International  Geophysical  Coordination,  Science  Council  of  Japan, 
Ueno  Park,  Tokyo,  Japan,  March  1968. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


SYDNEY,  AUSTRALIA 

33°53'27"  S,  1 51°1 1  ’23"  12 
4.69  GV 
43  meters 

January  1957- December  1059 

Dr.  M.  M.  Winn 

School  of  Physics 

Sydney  University 

Sydney,  N.S.W,  2006,  Australia 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

This  instrument  was  transferred  to  Brisbane. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 


January-June  1958 
July-Dccember  1958 


Book  No.  2,  December  1959 
Book  No.  3,  April  1960 


Closed  IGY-Type  Neutron  Monitors 


Station  Name 


SYOWA,  ANTARCTICA 


Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Syowa  Base 
Syowa  Station 
69°00'  S,  39°36'  E 
0.42  GV 
15  meters 

March  1,  1960-December  31,  1961 
Dr.  Y.  Miyazaki 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and 
Chemical  Research 
7-13,  Kaga-1,  Itabashi 
Tokyo,  Japan 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  the  Japanese  Cosmic- Ray  Intensity  data  books  as  follows: 

March- December  1960  Book  No.  6,  March  1962 

January- December  1961  Book  No.  8,  October  1963 


Station  Name 


THULE,  GREENLAND 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Gcopole  Station 
76°35'  N,  68025'  W 
0.00  GV 
260  meters 

August  13,  1957 -September  20,  1964 
Dr.  Martin  A.  Pomerantz 
Bartol  Research  Foundation 
Swarthmore,  Pennsylvania  19081,  U.S.A 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

August  13-December  31,  1957  Book  No.  1,  March  1959 
January-June  1958  Book  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 

Data  for  January  1  through  September  20,  1964  published  in  "Cosmic-Ray 
Intensity  During  the  International  Years  of  the  Quiet  Sun",  No.  12,  National  Com¬ 
mittee  for  the  International  Geophysical  Coordination,  Science  Council  of  Japan, 
Ueno  Park,  Tokyo,  Japan,  March  1968. 
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Closed  IGY-Type  Neutron.  Monitors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information: 


Comments: 


WEISSENAU,  F.R.G. 

-4 7°48 ’  N,  9°30'  E 
4.16  GV 
427  meters 

October  1,  1956-March  31,  1959 
Prof.  Dr.  A.  Ehmert  (deceased) 
Prof.  Dr.  V.  J.  Kisselbach 
Institut  filr  Stratospharen-Physik 
Max  Planck  Institut  fur  Aeronomie 
3411  Lindau/Har2 
PB  40,  F.R.G. 


Data  deposited  in  the  World  Data  Centers. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July-December  1957  Book  No.  1,  March  1959 

January-June  1958  1  .ok  No.  2,  December  1959 

July-December  1958  Book  No.  3,  April  1960 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


WELLINGTON,  NEW  ZEALAND 

*11  °1 7"  S,  1 74°46'  12 

3.42  GV 

125  motors 

July  1957-Junc  1958 

Dr.  N,  V.  Ryder  (deceased) 

Mr.  II.  S.  Jansen 

c/o  Institute  of  Nuclear  Sciences 

Private  Bag 

Lower  ihitt,  Now  Zealand 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Data  for  July  through  December  1957  published  in  "Cosmic- Ray  Intensity 
During  the  International  Geophysical  Year",  No,  1,  National  Committee  for  the 
International  Geophysical  Year,  Science  Council  of  Japan,  Ueno  Park,  Tokyo, 
Japan,  March  1959. 


Closed  IGY-Type  Neutron  Monitors 


Station  Name 


WELLINGTON,  NEW  ZEALAND 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Lower  Ilutt 
41°13'  S,  174°55'  E 
3.42  GV 
Sea  level 

November  1964-June  1965 
(see  comments) 

Mr.  II.  S.  Jansen 

c/o  Institute  of  Nuclear  Sciences 

Private  Bag 

Lower  Ilutt,  New  Zealand 


Comments: 

The  operation  of  this  monitor  was  not  continuous  throughout  this  period.  What' 
ever  data  are  available  (November  1964,  February,  March  and  June  1965)  have 
been  deposited  in  the  World  Data  Centers. 

Neutron  monitor  consisted  of  2  tubes  in  paraffin  and  lead. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


WILKES,  ANTARCTICA 


66°15 


1 10°3l ' 


S, 

0.01  GV 
Sea  level 

March  5,  1962-April  9,  1969 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252  C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 


This  instrument  was  transferred  to  Casey,  Antarctica. 

Data  deposited  in  the  World  Data  Centers. 

Data  are  published  in  "ANARE  Data  Reports",  Antarctic  Division,  Department 
of  Supply,  568  St.  Kilda  Road,  Melbourne,  Victoria  3004,  Australia. 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo¬ 
physical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 

March  1968. 
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Closed  IGY-Type  Neutron  Monitors 


Station  Name 


YAKUTSK,  U.S.S.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


G2°01 1  N,  1 29°43'  E 
1.70  GV 
105  meters 

July  20,  1957 -November  1969 
Dr.  A.  I.  Kuzmin 

Institute  of  Cosmophysical  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U.S.S.R. 


Comments: 

Data  submitted  to  the  World  Data  Centers. 

Data  published  in  monthly  review  of  "Cosmical  Data"  (Kosmycheskiye 
danniye),  Publishing  Office  "Nauka",  Moscow,  U.S.S.R. 

Data  during  IGY  published  in  "Cosmic-Ray  Intensity  During  the  International 
Geophysical  Year",  National  Committee  for  the  International  Geophysical  Year, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  as  follows: 

July  20,  1957-Decembcr  31,  1957  Book  No.  1,  March  1959 

January-June  1958  Book  No.  2,  Dt  ceniber  1959 

July- December  1958  Book  No.  3,  April  1960 

Data  for  1964  published  in  "Cosmic-Ray  Intensity  During  the  International 
Years  of  the  Quiet  Sun",  No.  12,  National  Committee  for  the  International  Geo- 
nhysical  Coordination,  Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan, 
March  1968. 
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Section  B2 

Muon  Detectors 

The  following  listings  contain  the  pertinent  information  on  the  various  muon 
detectors,  not  including  those  operating  underground,  for  which  operation  has 
terminated.  The  locations  of  these  detectors  are  shown  in  Figure  B2.  A  separate 
listing  is  given  for  each  detector  even  though  there  may  be  more  than  one  detector- 
operating  at  the  same  location. 

There  is  no  standard  description  for  the  many  muon  detectors  in  ex  tance, 
and  many  variations  exist.  For  the  IGY  there  was  a  standard  cubical  design 
described  by  Elliot  (1957).  Whenever  possible  a  description  of  the  detector  or 
an  appropriate  reference  has  been  included  in  the  detector  listing. 


GEOGRAPHIC  LONGITUDE 


Figure  132.  World  Map  Showing  Locations  of  Closed  Muon  Detectors 


Preceding  page  blank 


Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


AHMEDABAD,  INDIA 

23°01*  N,  72°36‘  E 
15.94  GV 
Sea  level 

July  1957- December  1962 
Prof.  V,  Sarabhai  (deceased) 
Prof.  U,  R.  Rao 
Physical  Research  Laboratory 
Ahmedabad  9,  India 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Operation 

Principal  Investigator 


APATITY,  U.S.S.R. 

67°33<  N,  33°20‘  E 
0.65  GV 
182  meters 

Cubical  muon  telescope 
April  1965-September  1966 
November  1966- September  1,  1967 
Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akadcmgorodok,  Apatity 
Murmansk  Region,  U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


BERKELEY,  U.S.A. 

37°52'  N,  122°18'  W 
4.54  GV 
Sea  level 

Cubical  muon  telescope 
July  1,  1957-September  1960 
Prof.  Robert  B.  Brode  (retired) 
Prof.  Robert  R.  Brown 
Department  of  Physics 
University  of  California 
Berkeley,  California  94720,  U.S.A. 


Comments: 


Data  from  July  1,  1957  to  December  31,  1959  deposited  in  the  World  Data 
Centers. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


BUENOS  AIRES,  ARGENTINA 

34°36'  S,  58°29'  W 
10.63  GV 
Sea  level 

Muon  telescope  system  consisting  of  2 
cubical  telescopes,  2  vertical  narrow 
angle  telescopes  and  2  inclined  narrow 
angle  telescopes.  The  direction  of 
maximum  sensitivity  of  the  inclined 
telescopes  was  45°.  The  entire  system 
was  mounted  on  a  rotating  platform. 
Initially,  the  system  was  rotated  weekly 
with  the  inclined  telescopes  pointed 
North-South  one  week,  and  East-West 
the  second  week.  Later  the  interval  be¬ 
tween  rotations  was  lengthened  to  6 
months. 

November  1957-December  1961 
Dr.  Horacio  S.  Ghielmctti 
Centro  Nacional  de  Radiacion  Cosmica 
Peru  272 

Buenos  Aires,  Argentina 


Comments: 

Data  not  deposited  in  the  Work!  Data  Centers. 

Barometric  coefficients  on  file  at  the  World  Data  Centers. 


Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  investigator 


CAPE  TOWN,  SOUTH  AFRICA 

33°57'  S,  18°28'  E 
4.96  GV 
103  meters 

Two  inclined  counter  telescopes, 
without  lead  shielding,  directed  to 
North  and  South  at  45°  angles.  Each 
telescope  consists  of  3  equal  trays  of 
10  counters. 

October  7,  1957 -November  3,  1958 
Mr.  J.  W.  F.  Juritz 
Physics  Department 
University  of  Cape  Town 
Private  Bay 

Rondebosch,  Cape  Town,  South  Africa 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


CIIACALTAYA,  BOLIVIA 
Bolivia 

16°19'  S,  68°9‘  W 

13.10  GV 

5220  meters 

Cubical  muon  telescope 

August  1957-January  1960 

Prof.  Narayan  Nerurkar 

c/o  Prof.  M.G.K.  Menon 

Tata  Institute  of  Fundamental  Research 

IIomi-Bhaba  Route 

Colaba,  Bombay  5,  India 


Comments: 

Data  for  the  following  periods  deposited  in  the  World  Data  Centers: 

November  1957-October  1958 
February -April  1959 
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Closed  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


Comments: 


CIIACALTAYA,  BOLIVIA 
Bolivia 

1 6°1 9'  S,  68°9‘  W 
13.10  GV 
5220  meters 

Narrow  angle  muon  telescope 

August  1957 -January  1960 

Prof.  Narayan  Nerurkar 

c/o  Prof,  M.G.K.  Menon 

Tata  Institute  of  Fundamental  Research 

Ilomi-Bhaba  Route 

Colaba,  Bombay  5,  India 


Data  deposited  in  the  World  Data  Centers  as  tollows: 

Oblique  muon  telescope  (west):  November  1957-October  1958 
Vertical  muon  telescope:  March-May  1958 

August- December  1958 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


Comments: 


CIIACALTAYA,  BOLIVIA 
Bolivia 

16°19<  S,  68°9'  W 
13.10  GV 
5243  meters 

Vertical  GM  counter  telescope  and 
East,  West  pointing  scintillation 
coincidence  telescopes  (see  below) 
1959-1961  (see  below) 

Dr.  V.  II.  Regcner 
Dept,  of  Physics  and  Astronomy 
The  University  of  New  Mexico 
800  Yale  Boulevard,  N.E. 

Albuquerque,  New  Mexico  87106,  U.S.A. 


The  vortical  GM  counter  telescope  operated  for  110  days  (not  continuous) 
in  1059. 

The  East-West  nointing  telescopes  operated  for  140  days  (not  continuous)  in 
1960-61. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


CHRISTCHURCH,  NEW  ZEALAND 

43.55°  S,  172.60°  E 
2.71  GV 
8  meters 

Cubical  muon  telescope 
October  1957-March  1959 
C.  A;  Roper 

DSIR  Geophysical  Observatory 
Box  231 

Christchurch,  New  Zealand 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


CHURCHILL,  CANADA 

Port  Churchill 
58°48'  N,  94°6'  W 
0.21  GV 
39  meters 

May  1,  1957-December  31,  1964 
Dr.  J,  Katzman  (retired) 

Dr.  M.  Bcrcovitch 
Division  of  Physics 
National  Research  Council  of  Canada 
Sussex  Drive,  Ontario,  Canada 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ucno 
Park,  Tokyo,  Japan,  July  1961. 


Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


Comments: 


COLOMBO,  CEYLON 

6°54'  N,  79°52'  E 
17.46' GV 
Sea  level 
Cubical  muon  telescope  with  10  cm 
lead  filter  ,  !  i  1 

July  1,  1957- December  31,  1958 
Dr.  T.  Thambyahpillai 
Department  of  Physics 
Imperial  College  1 

London  SW7,  U.i<.  i 


i 

i  * 

i 

i 

>  1G5 

i 


i  I 

I 


Data  for  July  l  to  December  31,  1957  deposited  in.the  World  Data  Centehs. 


i 
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Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration  , 
Period  of  Operation 
Principal  Investigator 
Person  and  Address  to  Contact 
for  Information 


DARJEELING,  INDIA 

27°3'  N,  88°1 6'  E  . 

15.35  GV  i  j 

Approximately  2200  meters 

Two  cubical  muon  telescopes 

July  1957-November  1959 

Dr..  Indralal  Chakraborty  (deceased)  ■ 

Director  'i  1 

Bose  Institute 

93/1,  Acharya  Prafulla  Chandr  Road 
Calcutta  9,  India 


Comments: 

» 


Data  deposited  in  the  World  Data  Centers. 


i 


i 


I 
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Closed  Muon  Detectors 


KL  INFU3RNILLO,  CHILE 

33°1  O'  S,  70°1 7'  W 
11.45  GV 
4343  meters 

Narrow  angle  muon  telescope 
June  16,  1064' December  1964 
June  1966-May  1967 
Prof.  Gabriel  Alvial 
Centro  de  Radiacion  C^smica 
(Facultad  de  Ciencias  Fisicas  y 
Matcmtiticas) 

Universidad  de  Chile 
Casilla  1314,  Santiago  de  Chile,  Chile 

i  !  Comments: 

j 

>  Data  to 'he  deposited  in  the  World  Data  Centers. 


Station  Name 

J  <  * 

*  I 

Geographic  Coordinates: 

Vertical  Cutoff'  Rigidity 
Altitude  ’ 

Type  o/1  Equipment  and  Configuration 
Periods  of  Operation 

Principal  Investigator 


Station  Name 


GULMARG,  INDIA 


i 


Geographic  Coordinates 
Vertical  Cutoff: Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


34.07°  N,  74.42°  . 

11.91  GV 
2743  meto-s 
Cubical  on  telescope 
Janurry-March  1958 
Dr.  !>  x«ra 
'J!<.  vatory 

•  sarg,  Kashmir,  India 


i  Comments: 

Data ‘deposited  in  the  World  Data  Centers, 
i 


i 


i 


<  i 


i 
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Closed  Muon  Detectors 


Station  Name  HAIFA,  ISRAEL 

Geographic  Coordinates  32,82°  N,  34.98°  E 

Vertical  Cutoff  Rigidity  10..96  GV 

Altitude  193  meters 

Type  of  Equipment  and  Configuration  Cubical  muon  telescope 

Period  of  Operation  1957-1960  (see  comments) 

Principal  Investigator  Prof.  Kurt  Sitte 

Department  of  Physics 
University  of  Freiburg 
Hermann-Herder  Strasse  3 
78  Freiburg  I.  BR,  F.R.G. 

Comments: 

It  was  not  possible  to  obtain  the  exact  period  of  operation. 

Data  have  been  deposited  in  the  World  Data  Centers  for  the  period  March  1958 
to  February  1959. 


Station  Name  II EISS  ISLAND,  U.S.S.R. 

80°37'  N,  58°03'  E 
0.10  GV 
20  meters 

March  1,  1958-October  1,  1963 
December  1,  1963- June  1,  1965 
July  1,  1965-January  1,  1967 
Dr.  L.  L.  Lazutin 
Polar  Geophysical  Institute 
Akademgorodok,  Apatity 
Murmansk  Region,  U.S.S.R. 

Comments: 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


HERMANUS,  SOUTH  AFRICA 

34°25.5'  S,  19°)  3.5'  E 
4.90  GV 
26  meters 

Duplicate  standard  muon  telescopes 
as  recommended  in  CSAGI  Bulletin 
No.  6,  1956 

June  1,  1957-May  27,  1962 
Mr.  A.  M.  van  Wijk 
Magnetic  Observatory 
Hermanus,  Republic  of  South  Africa 


Comments: 

Data  published  in  the  Monthly  Hermanus  Cosmic  Ray  Bulletin 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


Comments: 


1 1 ERSTMONCKUX ,  ENG  LAN  D 

50°52'  N,  0°20'  E 
2.92  GV 
23  meters 

Cubical  muon  telescope  with  10  cm. 
lead  filter 

April  1,  1957- December  31,  1959 
Mr.  D.  R.  Palmer 
R.  G.  O. 

Herstmonceux  Castle 
Hcrstmonceux,  Sussex,  U.K. 


Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


Comments: 


INVERCARGILL,  NEW  ZEALAND 
Awarua 

46.60°  S,  168.40°  E 
1.86  GV 
Sea  level 

Cubical  muon  telescope 
July  1958- December  1958 
C.  A.  Roper 

DSIR  Geophysical  Observatory 
P.O.  Box  231 

Christchurch,  New  Zealand 


Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


Comments: 

Data  deposited  in  the  World 


IRKUTSK,  U.S.S.R. 

52°28'  N,  1 04°02‘  E 
3.66  GV 
433  meters 

November  1957-October  1959 
December  1959-November  1960 
March  1961  -May  1962 
October  1962-September  1968 
Dr.  A.  A.  Luzov 
Sib.  IZMIRAN 
Lenin  Street,  5 
Irkutsk,  U.S.S.R, 


Data  Centers, 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Person  and  Address  to  Contact 
for  Information 


KERGUELEN 

Port  aux  Prancais 
49°21 1  S,  70°13'  E 
1.19  GV 
Sea  level 

July  13,  1957 -June  30,  1962 
Dr.  A,  Freon  (deceased) 

Dr.  M.  G.  Milloret 

Laboratoire  de  Physique  Cosmique 

Fort  de  Verrieres 

Route  des  Ga tines 

91  Verrieres- Le-Buisson,  France 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


i 

i 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


KIEL,  F.R.G. 

54.3°  N,  10.1°  E 
2.29  GV 
54  meters 

Cubical  counter  telescope  with  10  cm 
lead 

July  1,  1957-January  31,  1970 
Prof.  Dr.  E.  Bagge 
Institut  fur  Reine  und  Angewandte 
Kernphysik  ,, 

der  Chr istian- Albrechts- Uni versitat 
23  Kiel,  F.R.G. 


Comments: 

Data  deposited  in  the  World  Data  Centers, 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


KIRUNA,  SWEDEN 

67°50'  N,  20°26'  E 
0.54  GV 
390  meters 

Vertical  muon  telescope  with  GM 
counters  and  cubical  geometry 
November  27,  1956-August  31,  1967 
Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Par!:,  Tokyo,  Japan,  July  1961. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Periods  of  Operation 


Principal  Investigator 


KIRUNA,  SWEDEN 

67°50'  N,  20°26'  E 
0.54  GV 
390  meters 

Inclined  muon  telescopes  (North  and 
South)  with  GM  counters  (see  Tellus, 
14,  19-32,  1962). 

July  13,  19 57 -August  31,  1968  (South) 
August  10,  1957-August  31,  1968 
(North)  (| 

Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

For  data,  apply  to  the  principal  investigator;  data  not  deposited  in  the  World 
Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  contact  for  information 


KODAIKANAL,  INDIA 

10°14'  N,  77°29'  E 
17.47  GV 
2443  meters 

July  1957-December  1963 
Prof.  V.  Sarabhai  (deceased) 
Prof.  U.  R.  Rao 
Physical  Research  Laboratory 
Ah.nedabad  9,  India 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year"  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 
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Closed  Muon  Detectors 


Station  Name 


KOENJI,  JAPAN 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Mabashi 

35°42.4'  N,  139°38  V  E 
11.58  GV 
42  meters 

October  1,  1956  -October  31 ,  1959 
Dr.  M.  Kitamuri 

Meteorological  Research  Institute 
35-8,  Koenji-hita-4,  Suginami 
Tokyo,  Japan 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 


KUIILUNGSBORN,  G.D.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


54°07'  N,  1 l°46'  E 
2.43  GV 
70  motors 

July  1,  1957- December  31 ,  1967 
Dr.  R.  Isnuth 
Observatory  Neustrelitz 
208  Neustrelitz  5 
Kalkhorshvcg,  G.D.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  "Gcophysikalische  Mcssreihcn  des  Observatoriums  fiir 
lonospharonforschung  Kuhlungsborn". 
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Closed  Muon  Detectors 


Station  Name  LAE,  NEW  GUINEA 

Geographic  Coordinates  6°44'  S,  147°00'  E 

Vertical  Cutoff  Rigidity  15.52  GV 

Altitude  Sea  level 

Type  of  Equipment  and  Configuration  Vertical  muon  telescope 

Period  of  Operation  July  1,  1957-November  1969 

Principal  Investigator  Dr.  A.  G.  Fenton 

Physics  Department 
University  of  Tasmania 
Box  252C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 

Comments: 

Equipment  was  in  operation  over  2  time  intervals: 

July  1,  1957-November  30,  1960 
September  1,  1962-November  1969 

Data  until  February  1966  deposited  in  the  World  Data  Centers.  There  are  no 
present  plans  to  submit  the  remaining  data. 

Data  from  July  l,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


Station  Name  LIMEIL,  FRANCE 

48°44>  N,  2°25*  E 
3.64  GV 
50  meters 

November  1957- December  1960 
Dr.  J.  P.  Legrand 

Groupe  de  Rocherchos  Ionospheriques 
4  rue  Neptune 
94  Saint- Maur,  Franco 

Comments: 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


LINCOLN,  U.S.A. 

40°-} 9'  N,  96°41'  W 
2.22  GV 
350  meters 

Cubical  muon  Telescope.  Vertical 
narrow  angle  muon  telescope. 

May  1957- May  1962 
Prof.  R.  L.  Cliasson 
Department  of  Physics 
University  of  Denver 
Denver,  Colorado  80210,  U.S.A. 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 
Person  and  Address  to  Contact  for 
Information 


Comments: 


LINDAU/11ARZ,  F.R.G. 

51°36'  N,  10°6'  E 
3.00  GV 
140  meters 

Muon  telescope  counter 
May  1,  1959- July  31,  1967 
Prof.  Dr.  A.  Ehmert  (deceased) 
Dr.  V.  J.(  Kisselbach 
Institut  fur  Stratospharen-Physik 
Mas  Planck  Institut  fur  Aeronomie 
3411  Linda  u/ Harz 
PB  40,  F.R.G. 


Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Address  for  Information 


Comments: 


LISBON,  PORTUGAL 

38°48'  N,  9°09'  W 
6.65  GV 
81  meters 

Cubical  muon  telescope  with  GM  tubes 
January  1,  1958-April  30,  1961 
Servico  Meteorologico  Nacional 
Rua  Saraiva  tie  Carvalho,  2 
Lisbon  3,  Portugal 


Data  for  1958  and  1959  deposited  in  the  World  Data  Centers. 

Data  published  in  "Boletim  Gcoelcctrico",  Servico  Meteorologico  Nacional, 
Rua  Saraiva  de  Carvalho,  2,  Lisboa  3,  Portugal. 
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Closed  Muon  Detectors 


Station  Name 


LOMN1CKY  STIT,  CZECHOSLOVAKIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 

Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Infc  ,'mation 


49.20°  N,  20.22°  E 
4.00  GV 
2632  meters 

January  1958- December  1960 
January  1964-August  1967 
Dr.  Pavel  Chaloupka 
Dr,  S.  Fischer 

Institut  of  Experimental  Physics  of 
the  Slovak  Academy  of  Sciences  v 
Cosmic  Ray  Laboratory  Lomnicky  Stit 
p.  Tatranska  Lomnica,  Czechoslovakia 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


LONDON,  ENGLAND 

5 1  °3 2 1  N,  00°06'  W 
2.73  GV 
12  meters 

Wide-angle  total  ionizing  intensity 
telescope 

July  1,  1957-December  31,  1958 
Prof.  II.  Elliot 
Department  of  Physics 
Imperial  College 
London  SW7,  U.K. 


Comments: 


Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person 
to  Contact  for  Information 


MACAU 

Servico  Meteorologico  de  Macau 
22°1 2‘  N,  1 13°33'  E 
16.28  GV 
65  meters 

Cubical  muon  telescope 

July  1,  1957  -  October  18,  1964 

Dr.  Bento  Rodriques 

Dr.  Fernando  Vidal  Lima,  Director 

Servico  Meteorologico  de  Macau 

Caixa  Postal  467 

Provincia  Portuguesa  de  Macau 

SE  Asia 


Comments: 

Data  from  July  1,  1957  to  March  1960  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


MACQUARIE  ISLAND 

54°29’  S,  1 58°58'  E 
0.55  GV 
Sea  level 

Vertical  muon  telescope 

December  13,  1956-February  28,  1959 

Dr.  A.  G.  Fenton 

Physics  Department 

University  of  Tasmania 

Box  252  C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 


Comments: 

Ti»e  instrument  was  arranged  so  that  count  rates  of  particles  passing  through 
10  cm  and  20  cm  of  lead  were  obtained  separately. 

All  data  deposited  in  the  World  Data  Centers. 

Data  were  published  in  "A NARK  Data  Reports",  Antarctic  Division,  568  St. 
Kilda  Road,  Melbourne,  Victoria  3004,  Australia. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 
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Closed  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


MACU.L  STATION,  CHILE 
Santiago 

33°27'  S,  70°36>  W 
11.41  GV 
570  meters 

Narrow  angle  muon  telescope  (see  below) 
February  1,  1958-February  1967 
Prof.  Gabriel  Alvial  f 
Centro  de  Radiacitfn  Cosmica 
(Facultad  de  Ciencias  Fisicas  y 
Matematicas) 

Universidad  de  Chile 

Casilla  1314,  Santiago  de  Chile,  Chile 


Comments: 

From  February  1,  1958  to  April  1,  1965;  the  telescope  was  operated  with 
10  cm  of  lead;  from  April  1,  1965  until  February  1967,  it  was  unshielded. 

Data  from  July  1958  until  December  1961  were  deposited  in  the  World  Data 
Centers.  The  remaining  data  will  be  submitted  to  the  World  Data  Centers. 


Station  Name 


MAKAPUU  POINT,  U.S.A. 


Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Name  and  Address  of  Person  to 
Contact  for  Informa ‘ion 


Makapuu  Point  Solar  Observatory 
Hawaii 

21°1 8'  N,  1 57°39'  W 
13.23  GV 
91  meters 

July  1,  1957- Decembe  r  31,  1958 
Dr.  Robert  B.  Brodc  (retired) 

Prof.  Robert  R.  Brown 
Department  of  Physics 
University  of  California 
Berkeley,  California  94720,  U.S.A. 


Comments: 

:>Asl  deposited  in  the  World  Data  Centers. 

Data  from  July  l,  1957  to  December  31,  19r«3  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  Internationa.  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 
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Closed  Muon  Detectors 


Station  Name 


MAKER  ERE,  UGANDA 


Alternate'  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Attitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


Kampala 

0°20.2'  N,  32°33.8'  E 
14.98  GV 
1 196  meters 
Cubical  muon  telescope 
July  15,  1 957- December  1959 
Prof.  D.  M.  Thomson 
Physics  Department 
Makercre  University  College 
P.0.  Box  7062 

Kampala,  Uganda,  E.  Africa 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  from  July  15,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  international  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vortical  Cutoff  Rigidity 
Altitude 

Type  of  Equipnent  and  Configuration 
Period  of  Operation 
Principal  Investigator 


Comments: 


MAKERERK,  UGANDA 
Kampala 

0°20.2'  N,  32°33.8'  E 
14.98  GV 
1 196  meters 

East- west  muon  telescope 
February  1965-June  1969 
Prof.  D.  M.  Thomson 
Physics  Department 
Makcrere  University  College 
P.O.  Box  7  967 

Kampala,  Uganda,  E.  Africa 


No  current  plans  to  deposit  the  data  in  the  World  Data  Centers. 
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Closed  Muon  Detectors  ‘  <  , 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


MEUDON,  FRANCE 

Chalais-Meudon,  France  , 

48°49'  N,  2°15'  E 
3.60  GV  : 

110  meters 

February  1961 -March  1964 
Dr.  J.  P.  Legrand 

•  Groupe  de  Recite  regies  Ionosphcriques 
4  rue  Neptune  1 

94  Saint- Maur,  France 


Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


Comments: 


MIT,  U.S.A.  , 

Massachusetts  Institute  of  Technology 
42.37°  N,  71.10°  W 
1.52  GV 
Sea  level 

1959-1964  (see  comments) 

Prof,  K.  G.  McCracken 
Division  of  Mineral  Physics  > 

CL.RO 

P'.O.  Box  136 

North  Ryde,  N.S.W.  2113,  Australia 

Dr.  Ricardo. A. R.  Palmeira  '  • 

The  University  of  Texas  at  Dallas 
Box  30366  ‘ 

Dallas,  Texas  7523o  U.S.A. 

Prof.  U.  R.'Rao 

Physical  Research  Laboratory 

Navrangpura 

Ahmodabad  9,  Ihdia 

Dr.  M.  S,  Dhanju 

Willow  Run- Laboratories 

Building  2041 

University  of  Michigan 

Ann  Arbor,  Michigan  481 04  U.S.A, 


This  experimental  equipment  was  operated  intermittently  between  approximately 
1959  and  1964  by  a  number  of  investigators. 

The  data  have  not  been  deposited  in  the  World  Data  Centers  and  are  not  on  file 
at  MIT.  The  only  data  available,  if  any,  would  have  been  retained  by  the-  principal 
investigators. 
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Closed  Muon  Detectors 


Station  Name 


MOSCOW,  U.S.S.R. 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity  * 

Altitude  i 

Type  oi'  liquipncnt  and>Configuration 
Periods  of  Observations 


Principal  Investigator 


IZMIR  AN 

55°28'  N,  37°19>  12 
2.46  GV 
200  meters 

Narrow-angle  ci’ossed  telescope 
February  1955-October  1955 
February  1960-April  1961 
July  1963 -August  1964 
Dr,  O.  I.  Inosemtscva 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R, 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 


Comments: 


Drfta  not  deposited  ,in  the  World  Data  Centers. 


Station -Name 

Alternate' Names 
Geograph ic  Coord i nates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation  , 


Principal  Investigator 


MOSCOW,  U. '..S.R. 

IZMIRAN 

f>5°28'  N,  37°19*  12 
2.46  GV 
200  meters 

June  1957- December  1961 
March  1962-May  1966 
July  1 966-Octobcr  1967 
December  1967- January  1968 
Dr.  Y.  L.  Blokh 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 


Comments: 


Daja  deposited  in  the  World  Data  Centers. 


i 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


MURCHISON  BAY 

80°03'  N,  1 8°1 5‘  K 
0.06  GV 
Sea  level 

Vertical  muon  telescope  with  GM 
counters  and  cubical  geometry 
August  23,  1957- April  30,  1959 
Prof.  A.  E.  Sands  trom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  investigator 


MURCHISON  BAY 

80°03'  N,  18°15‘  E 
0.06  GV 
Sea  level 

Inclined  muon  telescopes  (East  and 
West)  with  GM  counters  (see  Tellns, 
H,  19-32,  1962). 

September  1,  1957-April  30,  1959 
Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Tor  data,  apply  to  principal  investigator;  data  not  deposited  in  the  World 
Data  Centers. 


Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Ve  rtical  Cutoff  Rigidity 
Altitudes 


Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigators 


OTTAWA,  CANADA 

4502-l'  N,  75°36*  W 
1.08  GV 

101  meters  (December  195-1- 
August I960) 

57  meters  (August  1960-September 
30,  1971) 

Cubical  telescope  (see  comments) 
December  i,  1954-Septcmbor  30,  1971 
From  December  195-1  to  August  1971: 

Dr.  J.  K a Izman  (retired) 

From  August  1971  to  October  1971: 

Dr.  M.  Bercovltch 

Division  of  Physics 

National  Research  Council  of  Canada 

Sussex  Drive 

Ottawa,  Ontario,  Canada 


Comments- 

In  late  1960  the  telescope  was  moved  to  a  new  site.  Normalization  factors 
for  this  time  period  are  on  file  at  World  Data  Center  A. 

On  January  1,  1970  the  geiger  counter  telescope  was  replaced  by  2  cubical 
scintillator  telescopes,  each  with  an  area  of  one  square  meter. 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

OULU,  FINLAND 

Alternate  Names 

Geographic  Coordinates 

Vertical  Cutoff  Rigidity  j 

Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 

Principal  Investigator 

University  of  Oulu 

65°1 1  N,  25°30'  E 

0.81  GV 

15  meters 

Crossed  muon  telescope 
April  1,  1 96‘1-May  1 966 

Dr.  Pekka  Tanskanen 
Department  of  Physics 
University  of  Oulu 
Kontinkangas,  Oulu,  Finland 

Comments: 


Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 


PIC  DU  MIDI,  FRANCE 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principn'  Investigator 
Person  and  Address  to 
Contact  for  Information 


42u56'  N,  00°15'  E 
5.36  GV 
2860  meters 

December  20,  1957- December  31,  1965 
Dr.  A.  Kroon  (deceased) 

Dr.  M.  G.  Millerel 

Laboratoire  do  Physique  Cosmique 

Port  do  Verricres 

Route  des  Gatines 

91  Verrieres-Le-Buisson,  France 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 


PRAGUE,  CZECHOSLOVAKIA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Address  for  Information 


50°05'  N,  14°25'  E 
3.53  GV 
215  metei  j 

January  1958- December  1961 

Dr.  Jaroslav  Pernegr 

Institut  of  Experimental  Physics  v  , 

Cosmic  Ray  Laboratory  Lomnicky  Stit 

p.  Tatranska  Lomnica,  Czechoslovakia 


Comments: 

Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name  RESOLUTE,  CANADA 

Geographic  Coordinates  74°43‘  N,  94°59'  VV 

Vertical  Cutoff  Rigidity  0.00  GV 

Altitude  17  meters 

Period  of  Operation  October  1,  1956-July  31,  1966 

Principal  Investigator  Dr.  J.  Katzman  (retired) 

Name  and  Address  of  Person  Dr.  M,  Bercovitch 

to  Contact  for  Information  Division  of  Physics 

National  Research  Council  of  Canada 

Sussex  Drive 

Ottawa,  Ontario,  Canada 

Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigators 


ROME,  ITALY 

Station  SVIRCO,  Roma 
41054'  N,  1 2°31 1  E 
6.32  GV 
60  meters 

Semi-cubical  GM  telescopes  (for 
details  please  contact  the  principal 
investigator) 

January  1,  1958-November  30,  1964 
Prof.  Francesca  Bachelet  and 
Prof.  A.  Maria  Conforto  x 

Istituto  di  Fisica  dell'Universita 
Rome,  Italy 


Comments: 

Data  deposited  in  the  World  Data  Centers. 
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Closed  Muon  Detectors 


Station  Name 


SEOUL,  KOREA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


37°35‘  N,  127°03'  E 
10.79  GV 
50  meters 

February  1964 -December  1965 

Dr.  Nyong  D.  Kwon 

Department  of  Physics 

College  of  Liberal  Arts  and  Sciences 

Seoul  National  University 

Seoul,  Korea 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  by  the  Korean  National  Committee  for  the  International  Years 
of  the  Quiet  Sun  in  "IQSY  Reports  in  Korea,  Meteorology  Geomagnetism,  Solar 
Activity,  Cosmic  Rays". 


Station  Name 


SIMFEROPOL,  U.S.S.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


44°44<  N,  34°00'  E 
5.51  GV 
570  meters 

February  1,  1958-June  1,  1958 
September  1,  1958-January  1,  1960 
February  1,  1961 -October  1,  1961 
January  1,  1964-Jannary  1,  1965 
Dr.  A.  Stepanjan 
Krimskaya  Astrofisichiskaya 
Observatoria 
pi o  Nauchny 

Bahchisaray,  Krimsky  Region,  U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers, 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 
Comments: 


SOFIA,  BULGARIA 

42.67°  N,  23.30°  E 
6.15  GV 

518  meters  (see  comments) 
Oblique  muon  telescope  pointing 
North  and  South. 

August  1957- December  1958 
(see  comments) 

Not  available 


It  was  not  possible  to  obtain  any  information  on  the  status  of  this  station 
beyond  that  which  is  available  at  the  World  Data  Centers.  Since  neither  WDCA 
nor  WDC-C2  has  received  any  data  from  the  Sofia  muon  detector  since  December 
1958,  it  was  decided  to  consider  that  the  operation  of  this  detector  had  ceased. 

The  dates  of  operation  were  derived  from  the  data  deposited  in  the  data  centers 
for  the  following  periods: 

August  1957 -August  1958 
December  1958 

It  is  assumed  that  the  altitude  of  the  muon  detector  was  the  same  as  the  altitude 
of  Sofia  which  is  approximately  518  meters. 


Station  Name 


SYOWA,  ANTARCTICA 


Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 
Principal  Investigator 


Syowa  Base 
Syowa  Station 
69°00'  S,  39°36'  E 
0.42  GV 
15  meters 

March  1,  1959-June  30,  1959 
July  1,  1961 -December  31,  1961 
Dr.  Y.  Miyazaki 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi 
Tokyo,  Japan 


Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  for  July  9,  1961  through  December  31,  1961  published  in  "Cosmic-Ray 
Intensity  During  the  Post  International  Geophysical  Cooperation",  No.  8,  IGY 
World  Data  Center  C2,  Institute  of  Physical  and  Chemical  Research,  Itabashi, 
Tokyo,  Japan,  October  1963. 
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Closed  Muon  Detectors 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Period  of  Operation 
Principal  Investigator 


Comments: 


THULE,  GREENLAND 

Geopole  Station 
76°35'  N,  68°25'  W 
0.00  GV 
260  meters 

Cubical  muon  telescope 

January  1958 -June  1962 

Dr.  S.  Fred  Singer 

Prof,  of  Environmental  Service 

University  of  Virginia 

Charlottesville,  Virginia  22903,  U.S.A. 


It  was  not  possible  to  determine  the  exact  dates  of  >peration.  These  dates  are 
derived  from  the  data  which  have  been  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


TOKYO- ITABASHI,  JAPAN 

35°45'  N,  139°43'  E 
11.61  GV 
20  meters 

July  1957-December  1971 
Dr.  Y.  Miyazaki 
Cosmic  Ray  Laboratory 
The  Institute  of  Physical  and  Chemical 
Research 

7-13,  Kaga-1,  Itabashi-ku 
Tokyo,  Japan 


Comments: 


Data  deposited  in  the  World  Data  Centers. 

Data  published  in  the  Japanese  Cosmic-Ray  Intensity  data  books  as  follows: 


July  1,  1957-December  31,  1958 
January  1,  1959-December  31,  1959 
January  1,  1960-December  31,  1960 
January  1,  1961-December  31,  1961 
January  1,  1962-December  31,  1962 


Book  No.  1,  March  1961 
Book  No.  ',  March  1963 
Book  No,  6,  March  1962 
Book  No.  8,  October  1963 
Book  No.  9,  October  1 9C A 


The  data  for  the  harrow  angle  vertical  and  inclined  telescopes,  which  were 
assembled  as  part  of  the  telescope  system,  have  not  been  processed  for  general 
use  except  the  data  published  in  these  data  books.  See  the  individual  data  books 
for  specific  details. 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 

Data  not  deposited  in  the  World 


TROMSO,  NORWAY 

69°42'  N,  18°54'  E 
0.41  GV 
Sea  level 
September  1957-March  i960 
Prof.  Dr.  B.  Trurnpy 
Department  of  Physics 
University  of  Bergen 
Allegt.  53-55.  Bergen,  Norway 


Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Periods  of  Operation 


Principal  Investigator 


UPPSALA,  SWEDEN 

59°51 1  N,  17°35'  E 
1.45  GV 
Sea  level 

Inclined  muon  telescopes  with  GM 
counters,  looking  Noi  South,  East 
and  West  (see  Tellus,  i4,  19-32  1962) 
September  1,  1956-September  18,  1968 
(E  and  W) 

January  18,  1961 -September  18,  1968 
(N  and  S)  „ 

Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

For  data  contact  principal  investigator;  data  not  deposited  in  the  World  Data 
Centers. 


Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 

Period  of  Operation 
Principal  Investigator 


UPPSALA,  SWEDEN 

59°51 1  N,  17°35'  E 
1,43  GV 
Sea  level 

Vertical  muon  telescope  with  GM 
counters  and  cubical  geometry. 
June  1,  1957-February  17,  1966 
Prof.  A.  E.  Sandstrom 
Uppsala  University 
Box  516 

751  20  Uppsala  1,  Sweden 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Iligidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


USHUAIA,  ARGENTINA 

54°48'  S,  68°1 91  W 
5.68  GV 
Sea  level 

Muon  telescope  system  consisting  of 
2  cubical  telescopes,  2  vertical  narrow 
angle  telescopes  and  2  inclined  narrow 
angle  telescopes.  The  direction  of 
maximum  sensitivity  of  the  inclined 
telescopes  was  45°.  The  entire  system 
was  mounted  on  a  rotating  platform. 
Initially,  the  system  was  rotated  weekly 
with  the  inclined  telescopes  pointed 
North-South  one  week  and  East-West  the 
second  week.  Later  the  interval  between 
rotations  was  lengthened  to  6  months. 
November  1957-November  1960 
Dr.  Horac.io  S.  Ghielmetti 
Centro  Nacional  de  Radiacion  C6smica 
Peril  272 

Buenos  Aires,  Argentina 


Comments: 

Barometric  coefficients  on  file  at  the  World  Data  Centers. 
Data  not  deposited  in  the  World  Data  Centers. 
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Close!  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Operation 


Principal  Investigator 


VOSTOK,  ANTARCTICA 

78°27'  S,  1 06°52‘  E 

0.00  GV 

8400  meters 

Crossed  muon  telescope 

September  1,  1965-Apri1  1966 

June  1966 

August  1 966-December  1966 
Dr.  N.  3.  Kaminer 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 


Comments: 

Data  not  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 
Person  and  Address  to  Contact 
for  Information 


Comments: 


WEISSENAU,  F.R.G. 

47°48'  N,  9°30'  E 
4.16  GV 
427  meters 

June  1,  1957-March  31 ,  1959 
Prof.  Dr.  A.  Elimert  (deceased) 

Dr,  V,  J.  Kisselbach 

Ins ti tut  fur  Stratospharen-Physik 

Max  Planck  Institut  fur  Aeronomie 

3411  Lindau/IIarz 

PB  40,  F.R.G. 


Data  deposited  in  the  World  Data  Centers. 


Data  from  July  1,  1957  to  December  31,  1958  published  in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  July  1961. 


! 


'< 

t 

i 

ft 


Closed  Muon  Detectors 


19 1, 


Station  Name 

Alternate  Names 
Geographic  Coordinates 
vertical  Cutoff  Rigidity  ! 

Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Operation 


Principal  Investigator 

Comments: 

Data  deposited  in  the  World  Data 


■  I 

WELLINGTON,  NEW  ZEALAND  , 

\  Lower  Hutt 
4l  °1 3 1  S,  1?4055*  E 
3.42  GV  I  ‘  , 

Sea  level  .  ! 

Narrow  angle  vertical.  East  and 
,  west. muon  telescopes 
Vertical  telescope: 

?ulC^1964^  throuSh  May  1964 
November  1964  ’ 

February  1965  through  May  1965 
i^ast  telescope: 

December  1963  through  May  1964 
July  1964  ‘ 

September  1964 

...  February  1965  through  June  -1965- 
West  telescope: 

1!963  through  May  1964 
November  1964  : 

February  1965  through  June  1965 
Air.  «.  S.  Jansen  , 

c/p  IhSMtute  of  Nuclear  Sciences 
Private  Bag 

Lower  Hutt,  New. Zealand 


Centers, 


\ 


\  » 
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Closed  Muon  Detectors 


Station  Name 

Geographic  Coordinates- 
:  Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Feriod  of  Operation 

Principal  Investigator 


WILKES,  ANTARCTICA 

66015>  S,  1 1 0P31*  E 
0.01  C.V 
Sea  level 

Cubical  muon  telescope 
August  1957-  ■  •  .ember  1958 
(see  comments) 

Dr.  S,  Fred  Singer 
Prof,  of  Environmental  Science 
University  of  Virginia 
Charlottesville,  Virginia  22903,  U.S.A, 


Comments: 

It  was  not  possible  to  determine  the  exact  period  of  operation;  These  dates 
are  derived  from  the  data  which  have  been  deposited  in  the  Worid  Data  Centers 
for  the  following  periods: 


August-Octqber  1.957 
J  anuary- March  1958 
May- December  1958 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  aiid  Configuration 
Period  of  Operation 
Principal  Investigator 


ZUGSPITZE,  F.R.G. 

47°25'  N,  10°59<  E 
4.24  GV 
2966  meters 
Cubical  muon  telescope 
July  4,  1957 -February  28,  1960 
Dr.  B.  Beckmann 
FTZ  D33 

Am-KaValleriesand  3 
61  Darmstadt,  F.R.G. 


Comments: 

•  '  ‘Data  deposited  in  the  World  Data  Centers. 

Data  from  July  4,  1957  to  December  31,  1958  published. in  "Cosmic-Ray 
Intensity  During  the  International  Geophysical  Year",  No.  5,  National  Committee 
for  the  International  Geophysical  Coordination,  Science  Council  of  Japan,  Ueno 
Park,  Tokyo,  Japan,  1901. 


Section  B3 


Underground  Muon  Dotoctors 

The  following  listings  contain  the  pertinent  information  on  the  underground 
muon  detectors  which  have  terminated  operation.  In  all  cases  the  underground 
depth  in  meters  water  equivalent  (m.  w.  e. )  has  been  specified.  The  meters  water 
equivalent  are  also  included  in  the  listing  of  the  calendar  of  operations  for  under¬ 
ground  muon  detectors  given  in  Appendix  D. 
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Closed  Underground  Muon  Detectors 


Station  Name 

Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


CAMBRIDGE  TUNNEL,  AUSTRALIA 

Cambridge  Tunnel  (Hobart) 

Hobart 

42°51'  S,  147°25'  E 
-1.91  GV 
110  meters 

Underground  inclined  muon  tetc3e  >e; 
36  m.w.e.  Azimuth  =  south;  zeriiP 
angle  =  45°.  Wide  angle  telescope, 
dimension  1  m^. 

November  2,  1960  -  June  19,  1866 
Dr.  A.  G.  Fenton 
Physics  Department 
University  of  Tasmania 
Box  252C,  G.P.O. 

Hobart,  Tasmania  7001,  Auslt^lia 


Comments: 

This  observatory  is  about  6  miles  from  I  lobar  t  and  is  the  oniy  underground 
site  in  the  area. 


Equipment  was  situated  below  approximately  36  meters  water  equivalent  of 
shale  (this  corrects  earlier  estimates  of  40  m.w.e.). 

Data  were  not  submitted  to  the  World  Data  Centers. 
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Closed  Underground  Muon  Detectors 


Station  Name 

Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 


Period  of  Operation 
Principal  Investigator 


Comments: 


CAMBRIDGE  TUNNEL,  AUSTRALIA 

Cambridge  Tunnel  (Hobart) 

Hobart 

42°51 '  S,  147°25*  E 
1.91  GV 
110  meters 

Underground  inclined  muon  telescope; 
36  m.w.e.  Azimuth  =  north;  zenith 
angle  =  30°.  Wide  angle  telescope, 
dimension  1  m  . 

January  1,  1961  -  April  30,  1963 
Dr.  A.  G.  Fenton 
Department  of  Physics 
University  of  Tasmania 
Box  252C,  G.P.O. 

Hobart,  Tasmania  7001,  Australia 


This  observatory  is  about  C  miles  from  Hobart  and  is  the  only  underground 
site  in  the  area. 

Equipment  was  situated  below  approximately  36  meters  water  equivalent  of 
shale  (this  corrects  earlier  estimates  of  40  m.w.e.). 

Data  were  not  submitted  to  the  World  Data  Centers. 
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Glosed'U  hde fgrbund'fMuoh  .Detec to r  s  • 


CAMBRIDGE ' TUN NEL,  AUSTRALIA 

G  a  m  b  ridge  T  u  nn  9 1-  ( Ho  b  a  r.t ) 

Hobart.  .. 

42°51,S,  147°25'  E 
1.91  GV  ’ 
ilOmeibrs 

Underground  anciined-  muon  .telescope; 
36  m;\v,e.  .  Azimuth  =  north;  zenith; 
angle"-? ,70°;.  Narrow  angle  telescope 
dimensions  3  m  XI  m. 

December :28,  1964  -  April  27,  i967 
Dr.,  A.-  G.  Fenton 
Physics  Department 
University  of-  Tasmania 
Box  252  C,  G.P.O. 

Hobart,.  Tasmania  7001 ,  Australia 

Comments: 

This  observatory  is  about  6  miles  from  Hobart  and  is  the  only  underground 
site  in  the  area. 

Equipmentnvas  situated  below  .approximately  36  meters  water  equivalent  of 
shale  (this  corrects  earlier  estimates  of  40  m;w;e.).. 

Data  were  not  submitted  to  the  World  Data  Centers. 


Station  Name  MOSCOW  UNIVERSITY,  U.S.S.R. 

Moscow,  U.SiS.R. 

55^44*  N,  37°38>  E 
2.46  GV 
200  meters 

Underground  telescope,  40  m.w.e. 

June  1957-December  1957 
February  1958- July  1964 
October  1964 -August  1965 
January  1966-July  1966 
Dr.  i.  L.  Blokh 
IZMIHAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 

Comments: 


Alternate  Names 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Periods  of  Operation 


Principal  Investigator 


Station  Name 

Alternate  Names 

Geographic  Gopridinates; 

Vertical  Cutoff-  Rigidity* 

Altitude,  V' 

Type  of  Equipment  and; Configuration 


Period  of  Operation 
Principal  Investigator 


Data  deposited  in  the  World  Data  Centers. 


Section  B4 

Jonizotjon  Chambers’ 


The  following  listings  contain  the  pertinent  information  on  the  ionization 
chambers  are  shown  in,  Figure  B3„ 


Figure  B3,  World  Map  Showing  Locations  of  Closed  Ionization  Chambers 
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Closed  Ionization  Chambers 


Station  Name 


AMSTERDAM,  THE  NETHERLANDS 


Geographic  Coo  rdinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Observations 
Principal  Investigator 


52°13'  N,  4°55'  E 
2.69  GV 
Sea  level 

June  1952-Ndvbmber  26,  1962 
Dr.  H.F.  Jongen 
Natuurkuridig  Laboratorium 
Unite  rsiteit  van  Amsterdam 
Valckenierstraat  65 
Amsterdam,  The  Netherlands 


Comments: 

Unshielded  ionization  chamber  (32  liters  Argon;  39  Atm.) 
Data  deposited  in  the  World  Data  Centers 


Station  Name 


CAPE  SCHMIDT,  U.S.S.R. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 
Principal  Investigators 


68°55'  N,  179°29’  W 
0.60  GV 
Sea  level 

November  1958- December  1959 
January  1964-May  1969 
Dr.  N.P.  Chirkov  and  Dr.  M.L.  Basalaev 
Institute  of  Cosmophysieal  Investigations 
and  Aeronomy 
Lenin  Avenue,  61 
Yakutsk,  Siberia,  U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers, 
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Closed  Ionization  Chambers 


iStation  Name 


CHELTENHAM,  U.S.A. 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Observations 
.Principal  Investigator 


Comments: 


38.7°N,  76; 8°  W. 

2.09  GV 
72  meters 

March  1,  1937-October  4,  1956 

Dr.  Scott  E.  Forbush 

Department  of  Terrestrial.  Magnetism 

Carnegie  Institution  of  Washington 

1530  P  Street  NW 

Washington,.  D.C,  20065,  U.S.A. 


Data  not  deposited  in  the  World  Data  Centers. 

This  station  preceded  the  operation  of  similar  equipment  at  Fredericksburg, 
U.S.A. 


Data  published  in  the  "Researches  of  the  Department  of  Terrestrial  Magnetism" 
Carnegie  Institution  of  Washington  Publication  175,  Washington,  D.C.  as  follows: 

March  1,  1937-December  31. 1955  Vol  XX  (1957) 

January  1;  1956  -  October  4,  1956  Vol  XXI  (1961) 


Station  Name  DEEP  RIVER,  CANADA 

Geographic  Coordinates  46°06'  N,  77a30'  W 

Vertical  Cutoff  Rigidity  1.02  GV 

Altitude  145  meters 

Period  of  Operation  July  1,  1957-December  31,  1958 

Principal  Investigator  Dr.  Hugh.Garmichael 

Atomic  Energy  of  Canada,  Ltd,. 
Chalk  River,  Ontario,  Cj  jada 

Comments: 


Pulse  ion  chamber,  30  inch  diameter  with  10  atmospheres  argon  (Phys.. Rev., 
99,  1542,  1955).  Thi3  large  ion-chamber  was  adapted  to  record  ionization  bursts 
due  to  extensive  showers,  individuaT  protons,  and  stars.  The  number  of  protons 
and  stars  depositing  more  than  316,000  ion-pairs  in  the  chamber  are  listed. 
Approximately  87%  are  protons. 

Data  deposited  in  the  World  Data  Centers. 

The  data  for  the  above  period  are  published  in  "Annals  of  IGY">  Vol  XXVI, 
279,  1963. 


f 
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Closed  Ionization  Chambers 


Station  Name 


DEEP  RIVER,  CANADA 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

period  of  Operation 
Principal  Investigator 


46°  06'  N,  77°  30'  W 
1.02  GV 
,145  meters 

June  15,  1958 -December  31,  1958 
Dr.  Hugh  Carmichael 
Atomic  Energy  of  Canada,  Ltd. 
Chalk  River,  Ontario,  Canada 


Comments: 

Pulse  ion-chamber,  30-inch  diameter  with  10  atmosphere's  argon  (see  Phys. 
Rev.  99,  1542,  1955)  and  2  cm  lead  shield.  This  large  ion-chamber  was  adapted 
to  record  ionization  bursts  due  to  electron  showers  generated  in  a  2/cm  thick  lead 
shield.  The  numbers' of  electron  showers  depositing  more  than  400  Mev  in  the 
chamber  are  listed. 

Data  deposited  in  the  World  Da ta-Genters. 

The  data  for  the  above  period  are  published  in  "Annals  of  IGY"  Vol  XXVI, 

275,  1963. 


Station  Name 


GODilAVN,  GREENLAND 


Geographic  Coordinates 
Vertical  Cutoff  Rigidity. 
Altitude 

Period  of  Operation 
Principal  Investigators 


Comments: 


69.2°  N,  53.5°  W 
0.03  GV 
9- meters 

October  6,  1938-September  21,  1971 
From  Oct.  6,  1938  to  June  30,  1959: 

Dr.  Scott  E.  Forbush 
Dept,  of  Terrestrial  Magnetism 
Carnegie  Institution  of  Washington 
1530  P  Street,  NW 
Washington,  D.G,  200C5,  U.S.A. 

From  July  1,  1959  to  September  21,1971: 
The  Director 

Danish  Meteorological  institute 
Charlottenlund,  Denmark 


Data  for  1957-1959  deposited  in  the  World  Data  Centers. 


Data  published  in  the  "Researches  of  the  Department  of  Terrestrial  Magnetism", 
Carnegie  Institution  of  Washington  Publication  175,  Washington,  D.C.  as  follow^: 


October  6,  1938-Decerhber  31,  1946 
January  1,  1947-December  31,  1950 
January  1,  1951 -December  31,  1953 
January  1,  1954-July31,  1959 


Vol  XIV  (1948) 
Vol  XX  (1957) 
Vol  XXII  (1969) 
Vol  XXI  (1961) 
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Closed-ionization  Chambers 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


hobart,  Australia 


42°54'  S,  147°20'  E 
1 ;  88  GV 


Sea  level  ,  .  ,  , 

July  16,  1955  -  November  5,  1959 

Dr.  A.G.  Fenton 
Physics.  Department 
University  of  Tasmania 
Box\252C,  G.P.Q. 

rr  ' n  To  -7001-  AuStfSlw 


Comments- 


Data  not  deposited  in  the  Worts  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


HOWRAH,  INDIA 

22.66°  N,  86.32°  E 
16.43  GV- 
Sea  level 

July  1957- December  1958 
Prof.  S.  K.  Chakrabarty 
Bengal  Engineering  College 
Howrah,  India 


Comments: 


pa\d  deposited  in  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 

Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 
Principal  Investigator 


IRKUTSK,  U.S.S.R. 

52°28'  N,  104°02'  S 
3;66  GV 
433  meters 

June  1953-September  1955 
April  1958-December  i960 
Dr.  A.  A.  l.uzov 
Sib.  IZMIRAN 
Lenin  Street,  5 
Irkutsk,  U.S.S.R. 


Comments. 

Data  deposited  in  the  World  Data  Centers, 


Closed  Ionization  Chambers 


Station  Name- 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


Comments: 


KUHLUNGSBORN,  G.D.R. 

5‘Jo7'  N,  11°46'  E 
2.43GV 
70  meters 

January  1,  1957- December  31, 1967 
Dr.  R.Khuth 
Observatory  Neustrelitz 
208  Neustrelitz  5 
KalkhorstWeg,  G.D.R. 


Data  deposited  in  the  World  Data  Centers. 

Data  published  in  "Geophysikalische  Messreihen  des  Observatoriums  fur 
Ionosphareriforschung  Kuhlungsborn". 


Station  Name 

Alternate  Names 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigators 


MEXICO  CITY,  MEXICO 

C.U.  (Ciudad  Universitaria) 

Universidad  Nacional  de  Mexico 
19°20'  N,  99°U'  W 
9.53  GV 
2267  meters 

July  1,  1 957  -  December  31,  1962 
From  July  1957-June  30,  1959: 

Dr.  Scott  E.  Forbush 
Dept,  of  Terrestrial  Magnetism 
Carnegie  Institution  of  Washington 
1530  P  Street,  NW 
Washington,  D.C.  20005,  U.S.A, 

From  July  1,  1959-December  31,  1962: 
Instituto  de  Geofisica 
Torre  de  Ciencias 
Ciudad  Universitaria 
Mexico  20,  D.  F. ,  Mexico 


Comments: 

Data  for  1957  and  1958  deposited  in  the  World  Data  Centers. 

Data  from  July  1957  to  December  31,  1958  published  in  the  "Researches  of 
the  Department  of  Terrestrial  Magnetism",  Carnegie  Institution  of  Washington 
Publication  175,  Vol  XXI,  Washington,  D,  C„  1961. 
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Closed  Ionization  Chambers 


Station  Name 


MIRNY,  ANTARCTICA 


Geographic  Coordinates 
Vertical, Cutoff  Rigidity 
Altitude 

Period  of  Operation 
Principal  Investigator 


66°33 1  S,  Oj'OI'  E 
0.04  GV 
30  meters 

July  1957-January  1967 
Dr.  N.S,  Kaminer 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphe re  >and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 


Comments: 

Data  deposited  in-.the  World  Data  Centers. 


Station  Name 


MOSCOW,.  U.S.S.R. 


Alternate. Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


IZMIRAN  , 

55°28'  N,  37°19'  E 
2.46  GV 
200  meters 

January  1952-November  1952 
January  1953-June  1958 
August  1958- December  1958 
February  1959 -June  1966 
November  1966-1970 
Dr.  N.  S.  Kaminer 
IZMIRAN 

Institute  of  Terrestrial  Magnetism 
Ionosphere  and  Radiowave  Propagation 
Academy  of  Sciences  of  The  U.S.S.R. 
p/o  Akademgorodok,  Moscow  Region, 
U.S.S.R. 


Comments: 

Data  deposited  in  the  World  Data  Centers, 


Closed  Ionization  Chambers 


Station  Name  SYOWA,  ANTARCTICA 

Alternate  Names  Syowa  Base 

Syowa  Station 

Geographic  Coordinates  69o00'  S,  39°36'  E 

Vertical  Cutoff  Rigidity  0.42  C»V 

Altitude  15  meters 

Period  of  Operation  July  1957-January  31,  1958 

Principal  Investigator  Dr.  Y,  Miyazaki 

Cosmic  Ray  Laboratory 
The  Institute  oLPhysical  and 
Chemical  Research 
7-13,.  Kaga-li  Itabashi 
Tokyo,  Japan 

* 

Comments: 

Data  deposited  in  the  World  Data  Centers. 

Data  published  in  "Cosmic-Ray  Intensity  During  the  International  Geophysical 
Year,  "  No.  4,  National  Committee  for  the  International  Geophysical  Coordination, 
Science  Council  of  Japan,  Ueno  Park,  Tokyo,  Japan,  March  1961. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Periods  of  Operation 


Principal  Investigator 


Comments- 


TBILISI,  U.S.S.R. 

41°43'  N,  44°48'  E 
6.91  C,V 
510  meters 

April  1953 -February  1958 
January  1959 -May  1959 
November  1959-May  1961 
January  1963-September  1963 
December  1 963 -July  1965 
November  1965- August  1967 
W  *  mbe*’  1967-March  1968 
Dr.  f.  V.  Kebulndze 
institute  <>t  Geopnvsics 
•  veademy  ot  Sen  m  ♦— 

Georgian  SSR 
L.  ilukhadze  Street,  * 

Tbilisi  15,  U.S.S.R. 


Daia  deposited  it.  the  World  Data  Centers. 


IT'! 

V 

i 
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1  Sectioh  B5 

Miscelloneous  Equipment 


Detectors  no  longer  in  operation  and  not  included  in  the  previous  sections  are 
listed  under  miscellaneous  equipment.  The  air  shower  experiments  are  not  in- 

i 

eluded  in. this  listing  since  their  data  generally  are  not  applicable  to  solar-terrestrial 
physics.  The  information  for  the  miscellaneous  devectors  which  have  terntinated 
operation  i,s  given  on  the  following  page.  !  ’  i 


i 


i 


i 
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Closed  Miscellaneous  Equipment 


Station' Name 

Alternate  Name 
Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 


Period  of  Operation 
Principal  Investigator 


LEEDS,  ENGLAND 

University  of  Leeds 
53°50'  Nj  i°36!  VV 
2.20  GV 
100  meters 

Non-standard  cubical  neutron  monitor  - 
2  units  of  4  neutron  counters,  sur¬ 
rounded  by  6  inches  lead  and  wax 
shield. 

January  1955-Marchl957 
Professor  P.  L.  Marsdcn 
Physics  Department 
University  of  Leeds 
Leeds  2,  England 


Comments: 

Data  deposited  in  the  World  Data  Centers. 


Station  Name 

Alternate  Names 
: 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment 
Period  of  Operation 
Principal  Investigator 


Comments: 


WHITE  MOUNTAIN,  U.S.A. 

Lockheed  Neutron  Multiplicity  Monitor 
LMSC  Neutron  Multiplicity  Monitor 
37.58°  N,  118.25°  W 
4.48  GV 
3800  meters 

Neutron  multiplicity  monitor 

August  18,  1965-November  4,  1970 

Dr.  Ralph  A.  Nobles 

Lockheed  Research  Laboratory 

Department  52-10,  Building  202 

3251  Hanover  Street 

Palo  Alto,  California  94304,  U.S.A. 


i 


.  Data  deposited  in  the  World  Data  Centers. 

i 


I 


I 

it 

1* 

(i 

i?: 

* 

I 
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Appendix  C 

P reposed  Detectors 

two  cosmic -ray 


The  following  page  contains  the  pertinent  information  for  the 
detectors  for  which  operation  was  scheduled  to  start  in  early  1972 


1 


w WW.  . * g  ,  ^  ^ ^S***^^ 


Preceding  page  blank 


Proposed  Muon  Detectors 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Expected  Start  of  Operation 
Principal  Investigators 


DOURBES,  BELGIUM 

50°06'  N,  4°36'  E 
3.24  GV 
225  meters 

Two  standard  cubical  telescopes 
April  1972 

Professor  L,  Bossy  and  Dr.  J.  C. 
Jodogne 

Gfjophysique  externe 
Institut  royal  met^orologique 
3,  Avenue  Circulaire 
Bruxelles  18,  Belgium 


Comments: 

Data  will  be  routinely  published  and  submitted  to  the  World  Data  Centers. 


Station  Name 

Geographic  Coordinates 
Vertical  Cutoff  Rigidity 
Altitude 

Type  of  Equipment  and  Configuration 
Expected  Start  of  Operation 
Principal  Investigator 


TRIVANDRUM,  INDIA 

8.48°  N,  76.95°  K 
17.44  C«V 
Sea  level 

Cosmic- ray  scintillator 
March  1972 

Director,  Physical  Research  Laboratory 
Ahmedabad,  India 


Comments: 


Data  will  be  submitted  to  the  World  Data  Centers. 


Preceding  pale  blank 
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Appendix  D 

Calendars  of  Optralion 

The  following  listings.  Tables  D1-D5,  contain  calendar  of  operation  sum¬ 
maries  for  IQSY  neutron  monitors,  IGY-type  neutron  monitors,  muon  detectors, 
underground  muon  detectors  and  ionization  chambers.  Each  listing  contains  all 
detectors  of  the  specified  type  regardless  of  present  status.  A  separate  entry  is 
given  for  each  detector  since  more  than  one  detector  of  the  same  type  may  have 
been  in  operation  at  the  same  location.  More  precise  dates  are  given  under  the 
individual  listings  in  Appendixes  A  and  R. 


=f  .rj-  JWi'Wi  J  >r“--  -  -  - 


Preceding  page  blank 


1  Table  Dl.  IQSY-NM-64  Neutron  Monitors,  Calendar  of  Operations 


1 

1 

Station  Name 

Year 

Year 

Year 

i 

196- 

196- 

197- 

4 

i 

0  12  3  4 

5  67  89 

0  1 2  3  4 

ir 

> 

Ahmedabad,  India 

PO 

oo 

* 

Alert,  Canada 

POOOO 

oo 

1 

Apatity,  USSR 

PO 

oo 

? 

Athens,  Greece 

PO 

Belfast,  N.  Ireland 

POOO 

oo 

Buenos  Aires,  Argentina 

OOO 

oo 

Calgary,  Canada 

0 

OOOOO 

00 

Chacaltaya,  Bolivia 

POOO 

oo 

Churchill,  Canada 

P 

OOOOO 

oo 

i 

Dallas,  USA 

P 

OOOOO 

oo 

< 

Deep  River,  Canada 

POO 

OOOOO 

oo 

1 

Denver,  USA 

o 

oo 

‘Dourbes,  Belgium 

o 

oo 

Dumont  d'Urville,  Antarctica 

PO 

oo 

a 

Durham,  USA 

P 

OOOOO 

oo 

Fukushima,  Japan 

P 

t 

General  Belgrano,  Antarctica 

o 

Gif  Sur  Yvette,  France 

POOO 

oo 

Goose  Bay,  Canada 

P 

OOOOO 

oo 

Hafelekar,  Austria 

PO 

oo 

Hermanus,  South  Africa 

P 

OOOOO 

oo 

Inuvik,  Canada 

P 

OOOOO 

oo 

Irkutsk.  USSR 

POO 

oo 

Kerguelen  Island 

P 

OOOOO 

oo 

Kiel,  FRG 

P 

OOOOO 

oo 

,  Kiev,  USSR 

p 

oo 

;  Kiruna,  Sweden 

oo 

* 

Kula,  USA 

POOO 

oo 

Leeds,  England 

OOOOO 

oo 

Lindau/Harz,  FRG 

P 

OOOOO 

oo 

l 

Magadan,  USSR 

?? 

McMurdo,  Antarctica 

0 

OOOOO 

oo 

Mexico  City,  Mexico 

PO 

Moscow,  USSR 

POPO 

oo 

Mount  Norikura,  Japan 

PO 

00 

Mount  Wellington,  Australia 

PO 

Norilsk,  USSR 

?0 

\ 

Oulu,  Finland 

P 

OOOOO 

oo 

\ 

Pic  Du  Midi,  France 

P 

OOOOO 

oo 

Predigtstuhl,  FRG 

o 

oo 

Resolute,  Canada 

POOO 

oo 

Rome,  Italy 

POOO 

oo 

Sanae,  Antarctica 

P 

OOOOO 

00 

Sulphur  Mountain,  Canada 

PO 

OOOOO 

oo 

Swarthmore,  USA 

PO 

OOOOO 

oo 

Syowa*  Antarctica 

POO 

oo 

Tehran,  Iran 

P 

oo 

‘s'V-T  C  J» 5'"%  »  ,r  •'^yvffvft" 


Si-'  'T’S-S-*‘: 
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Table  D2:(Gohtd. )TGy-;typc  Neutr oh/Monitbrs-,  Calendar  of  Operations' 


Station;  Nahie 

Year 

195- 
0  12 '3  4 

Year  -  - 

los¬ 
s' 57 .8  9 

Year  Year 

196-  196- 

0  12  34  5  6  7-8  9 

Year 

>197- 

01234 

Hafelekar,  -Austria. 

pobp 

'  . 

Haleakala;  USA; 

PO  OOP 

Haile,  GDR- 

poooo  ooobo 

OP 

Heiss:, Island,  USSR 

bo 

OOOOO  OOPPO 

pp 

Herrhanus,.  South  Africa 

POO 

obobp 

He  r  st'nionoe  ux.-Enfeland . 

POO 

p 

Hobart,  Australia 

POO 

00 

Hiiancayo,  :PerU 

obo 

OOOOO 

bbobo  ooooo 

00 

Invercargill,  New  Zealand, 

POO' 

F 

Irkutsk,  USSR 

EPO 

RPPCO  oo 

; J ii ngf raujoch,  Sw itzerla nd • 

po 

ooooo  ooooo 

oo 

Kerguelen, Island 

POO 

OOOOP 

Kiel,  FRG 

POO- 

OOOOO 

Kodaikahal,  India 

POO, 

OOOOP 

:Kuhlungsborn,  GDR 

o  ooo 

Lae,  New  Guinea 

POO 

P  POO  OOOOP 

Leeds;  England 

POO 

OOOOO  oo 

Lerwick,  Scotland 

OOP 

Llmeil,  France 

p 

p 

Lincoln,  USA 

POO 

OOP 

Lindau/Harz,  FRG 

p 

ooooo  OOOOO 

oo 

Lomnicky  Stlt,  Czechoslovakia 

OO 

P  P  OOOOO 

oo 

London,  England 

POP 

POOOO  P 

Maka'puu  Point,  USA 

POO 

OOOP 

Makercre,  Uganda 

pob 

OOOOO  OOOOO 

oo 

Mawson,  Antarctica 

POO 

OOOOO  OOOOO 

oo 

McMurdo,  Antarctica 

POOOP 

Mexico  City,  Mexico 

P 

OOOOO 

OOOOO  OOOOO 

oo 

Mina  Aguilar,  Argentina 

POO 

OOOOO  OOOOO 

oo 

Mirny,  Antarctica 

PO 

OOOOO  OOOOO 

oo 

Morioka,  Japan 

PO 

Moscow,  USSR 

pp 

PPOOO  OP 

Mount  Norikura,  Japan 

POOO 

OOOOO  OOOP 

Mount  Washington,  USA 

1= 

OOOOO 

OOOOO  OOOOO 

oo 

Mount  Wellington,  Australia 

POOO 

OOOOO  OOP 

Munich,  FRG 

p 

OOOOO  OOOOO 

Murchison  Bay 

POP 

Murmansk,  USSR 

PO 

OP 

Mussala,  Bulgaria 

P  OOOOO 

00 

Nera,  The  Netherlands 

PO 

OOOOO 

Northfield,  USA 

POP 

Ottawa,  Canada 

P 

OOOOO 

OOOOO  OOOOO 

00 

Pic  Du  Midi,  France 

PGO 

OOOOP 

Potchefstroom,  Soutli  Africa 

p 

Prague,  Czechoslovakia 

p 

OOP 

Resolute,  Canada 

POOO 

OOOOO  OP 

Rio  de  Janeiro,  Brazil 

POO 

000 

Rome,  Italy 

POO 

OOOOO  00 

Sacramento  Peak,  USA 

POOO 

OOOOO 

OOOOO  OOOP 

Saint  Maur,  France 

GOOD  00 

Schauinsland,  FRG 

POO 

OOOOO  OP 
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Table  D2  (Contd.)  IGY-type  Neutron  Monitors,  Calendar  of  Operations 


Station  Name  Year 

Year 

Year 

Year 

Year 

105- 

195- 

196- 

196- 

197- 

0  12  34 

5  67  89 

0  12  34 

5  67  89 

0  1 2  3 

Simferopol,  USSR 

P  P 

South  Pole,  Antarctica 

P 

OOOOO 

OO 

Sulphur  Mountain,  Canada 

POO 

OOOOO 

OOOOO 

OO 

Sydney,  Australia 

OOO 

Syowa,  Antarctica 

PO 

Tbilisi,  USSP 

00 

OP  PO 

OOOOO 

OO 

Thule,  Greenland 

POO 

OOOOP 

Uppsala,  Sweden 

POOO 

OOOOO 

OOOOO 

OO 

Usiiuaia,  Argentina 

POO 

OOOOO 

OOOOO 

OO 

Vostok,  Antarctica 

PO 

OOOOO 

OO 

Weissenau,  FRG 

POOP 

Wellington,  New  Zealand 

PP 

Wellington,  New  Zealand 

p 

p 

Wilkes,  Antarctica 

POO 

OOOOP 

Yakutsk,  USSR 

POO 

OOOOO 

OOOOP 

Zugspitze,  FRG 

OOO 

OOOOO 

OOOOO 

OO 

Notation  - 

0  -  Detector  in  operation  for  entire  year 

1J  -  Detector  in  operation  for  a  portion  of  the  year 

Table  D3.  Muon  Detectors, 

Calendar  of  Operations 

Station  Name  Year 

Year 

Year 

Year 

Year 

105- 

195- 

196- 

196- 

197- 

01234 

567  8  9 

01234 

567  89  ' 

0123' 

Ahmedabad,  India 

PO 

OO 

Ahmedabad,  India 

POO 

OOO 

Alert,  Canada 

POOOO 

OO 

Alma-Ata,  USSR 

POOO 

OOOOO 

OO 

Alma-Ata,  USSR 

P  0 

OOOOO 

OO 

Alma-Ata,  USSR 

PO 

OOOOO 

OO 

Apatity,  USSR 

POO 

OO 

Apatity,  USSR 

PPP 

Relfast,  N.  Ireland 

POOO 

OO 

Belsk,  Poland 

POOO 

OO 

Bergen,  Norway 

POOO 

OOOOO 

OOOOO 

OO 

Berkeley,  USA 

POO 

P 

Bologna,  Italy 

OOOOO 

OO 

Buenos  Aires,  Argentina 

POO 

00 

Cape  Town,  South  Africa 

PP 

Chacaltaya,  Bolivia 

PPP 

PPPPP 

PPPPO 

OO 

Chacaltaya,  Bolivia 

POO 

P 

Chacaltaya,  Bolivia 

POO 

P 

Chacaltaya,  Bolivia 

p 

PP 

Chacaltaya,  Bolivia 

PO 

Table  D3  (Contd.)  Muon  Detectors,  Calendar  of  Operations 


Station  Name  Year 

195- 

01234 

Year 

195- 
567  89 

Year 

196- 
012  34 

Year. 

196- 
5678  9 

Year 

197- 
012  34 

Christchurch,  New  Zealand 

POP 

. 

Ghurchillj  Canada 

POO; 

00000 

College  Station,  USA 

PP 

PP 

Colombo,  Ceylon 

PO- 

Dacca,  Bangdalesh 

poOo 

or 

Darjeeling,  India 

POP 

Deep  River,  Canada 

POO 

oooOO 

oo 

Deep  River,  Canada 

POOOO 

oo 

Denver,  USA 

ooo 

oo 

Dourbes,  Belgium 

o 

oo 

El  Infiernillo,  Chile 

P 

PP 

Goose  Bay,  Canada 

P 

ooooo 

oo 

Gulmarg,  India 

P 

Hafelekar*  Austria 

POO 

00000 

ooooo 

oo 

Haifa,  Israel 

PPP 

P 

Heiss  Island,  USSR 

PO 

OOOPO 

PO 

Heiss  Island,  USSR 

PO 

Hermanus,  South  Africa 

POO 

OOP 

Herstmonceux,  England 

POO 

Hobart,  Australia  PO 

00000 

00000 

OOOOO 

00 

Hobart,  Australia 

POOOO 

00000 

oooOo 

00 

Inuvik,  Canada 

p 

ooooo 

06 

Invercargill,  New  Zealand 

p 

Irkutsk,  USSR 

PO 

oo 

Irkutsk,  USSR 

PO 

oo 

Irkutsk,  USSR 

POP 

PPPOO 

OOOP 

Kerguelen  Island 

POO 

OOP 

Kiel,  FRG 

POO 

OOOOO 

OOOOO 

p 

Kiruna,  Sweden 

POOO 

OOOOO 

OOP 

Kiruna,  Sweden 

POO 

OOOOO 

OOOP 

Kodaikanal,  India 

POO 

OOOO 

Koenji,  Japan 

POOP 

Kuhlungsborn,  GDR 

POO 

ooooo 

OOO 

Kula,  USA 

POOO 

oo 

Lao,  New  Guinea 

POO 

OOOOO 

OOOOP 

Limeil,  France 

POO 

0 

Lincoln,  USA 

POO 

OOP 

Lindau/llarz,  FRG 

oo 

Lindau/Harz,  FRG 

p 

OOOOO 

OOP 

Lisbon,  Po/tugal 

00 

OP 

Lomnicky  ^tit,  Czechoslovakia 

OO 

00 

Lomnicky  Stxt,  Czechoslovakia 

00 

o  o 

OOP 

London,  England 

PO 

Los  Cerrillos  Station,  Chile 

OOO 

00 

Macau 

POO 

OOOOP 

Macquarie  Island 

POOP 

Macul  Station,  Chile 

PO 

OOOOO  OOP 

Makapuu  Point,  USA 

PO 

Make  re  re,  Uganda 

POO 

Makerere,  Uganda 

POOOP 

Mawson,  Antarctica 

POOOO 

OOOOO 

OOOOO 

00 

Table  D3  (Contd. ).  Muon  Detectors,  Calendar  of  Operations 


Station  Name 

Year 

Year 

Year 

Year 

Year 

195- 

195- 

196- 

196- 

197- 

0  1 2  3  4 

5  67  8  9 

012  3  4 

5  6,7  8  9 

0  12  34 

Mawson,  Antarctica 

POOOO 

OOOOO 

doooo 

OO 

Mawson,,  Antarctica 

PO 

OO 

McMurdo,  Antarctica 

POOO  OOOOO 

OO 

Mexico  City,  Mexico 

P 

Meudon,  France 

POOP 

MIT,  USA 

P 

PPPPP 

Moscow,  USSR 

PO 

OO 

Moscow,  USSR 

PO 

OO 

Moscow,  USSR 

P 

PP  PP 

Moscow,  USSR 

POO 

OOPOO 

OPPP 

Mt.  Norikura,  Japan 

PO 

OO 

Murchison  Bay 

POP 

Murchison  Bay 

POP 

Nagoya,  Japan 

PO 

Ottawa,  Canada 

P 

OOOOO 

OOOOO 

OOOOO 

OP 

Oulu,  Finland 

p 

OP 

Oulu,  Finland 

PO 

OO 

Pic.  Du  Midi,  France 

POO 

OOOOO 

o 

Prague,  Czechoslovakia 

OO 

OO 

Predigtstuhl,  FRG 

POOO 

OO 

Resolute,  Canada 

pooo 

OOOOO 

OP 

Rome,  Italy 

OO 

OOOOP 

Schauinsland,  FRG 

O 

OOOOO 

OOOOO 

OO 

Schauinsland,  FRG 

P 

OO 

Seoul,  Korea 

P 

o 

Simferopol,  USSR 

PO 

P  o 

Sofia,  Bulgaria 

PO 

South  Pole,  Antarctica 

p 

OOOOO 

OO 

Sulphur  Mountain,  Canada 

POO 

OOOOP 

PO 

OO 

Swarthmore,  USA 

p 

OOOOO 

OO 

Syowa,  Antarctica 

P 

p 

Syowa,  Antarctica 

PO 

Tbilisi,  USSR 

PP  OP 

PPPPO 

OO 

Thule,  Greenland 

OO 

OOP 

Thule,  Greenland 

OOO 

OOOOO 

OO 

Tokyo-Itabashi,  Japan 

POO 

OOOOO 

OOOOO 

OO 

Tromso,  Norway 

POO 

p 

Uppsala,  Sweden 

PO 

OOOOO 

OO 

Uppsala,  Sweden 

POOO 

OOOOO 

OOOP 

Uppsala,  Sweden 

POO 

OOOOO 

OP 

Ushuaia,  Argentina 

POO 

p 

Utrecht,  The  Netherlands 

POO 

OO 

Vostok,  Antarctica 

PP 

Weissenau,  FRG 

POP 

Wellington,  New  Zealand 

PP 

P 

Wilkes,  Antarctica 

PO 

Yakutsk,  USSR 

PO 

OOOOO 

OOOOO 

OO 

Zugspitze,  FRG 

POO 

p 

Notation  - 

O  -  Detector  in  operation  for  entire  year 
P  -  Detector  in  operation  for  a  portion  of  the  year 
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Table  D4.  Underground  Muon  Detectors,  Calendar  of  Operations 


Station  Name 

MWE 

Year 

105- 
5  67  89 

Year 

196- 
012  34 

Year 

1.96- 
567  89 

Year 

197- 
0  123- 

Budapest,  Hungary 

40 

PO 

OOOP 

POOO 

OO 

Cambridge  Tunnel,  Australia 

36 

POO 

OOOOO 

OOOOO 

OO 

Cambridge  Tunnel,  Australia 

36 

POOOO 

OP 

Cambridge  Tunnel,  Australia 

36 

OOP 

Cambridge  Tunnel,  Australia 

36 

P 

OOP 

Chacaltaya,  Bolivia 

30 

P 

OOOOO 

OO 

Embudo,  USA 

40 

P 

OPOOO 

OO 

Embudo,  USA 

20 

P 

OO 

Makerere  (Kilembe),  Uganda 

40 

P 

OO 

Matsumoto,  Japan 

* 

P 

Mont  Blanc  Tunnel,  France 

* 

PP 

PP 

Moscow  University,  USSR 

40 

O 

Moscow  University,  USSR 

40 

PPO 

OOOOP 

PP 

Socorro,  -USA 

-80 

PO 

OO 

Takeyama,  Japan 

54 

OO 

Torino;  Italy 

70 

POO 

OO 

Yakutsk,  USSR 

7 

PO 

OOOOO 

OOOOO 

OO 

Yakutsk,  USSR 

20 

PO 

OOOOO 

OOOOO 

OO 

Yakutsk,  USSR 

60 

POO 

O  OOP 

OOOOO 

OO 

Yakutsk,  USSR 

60 

PO 

OOOOO 

OOOOO 

OO 

.1  i-r'. 

Notation  - 


MWE  -  Meters  water  equivalent 
O  -  Detector  in  operation  for  entire  year 

P  -  Detector  in  operation  for  a  portion  of  the  year 

*  -  See  individual  description 


Table  Do.  Ionization  Chambers,  Calendar  of  Operations 
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Appendix  E 

Listing  of  Jopanese  Cosmic-Ray  Intensity  Data  Books 

The  Japanese  have  published  several  catalogs  of  cosmic -ray  intensity  data 
since  1957.  In  the  compilation  of  this  listing  of  cosmic-ray  stations,  we  have 
often  referred  to  thv.se  publications  as  the  "Japanese  Cosmic-Ray  Intensity  Data 
Books.  "  A  listing.  Table  El,  of  these  data  books  and  a  summary  of  the  contents 
of  each  is  given  in  this  appendix. 
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